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Shriver Efficiency 


Many years of producing filter presses 
for all types of filtration work enable 
us to guarantee the results. 

This guarantee of efficiency goes with every 
filter press we sell—we know our product, 


and we are ready to stand back of it. Write 
for catalog, stating your filtration problems. 


T. SHRIVER & CO. 


808 Hamilton Street, Harrison, N. J. 





The filter cloth used is just as important as the filter press. We are in a position 
to supply filter paper or filter cloth especially woven for filter press work, at very 
close prices. Ask us to quote on your filter cloth requirements. 
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Emerson and Parr, Regular and Adiabatic 


The Emerson 
bomb is lined 
with Nickel 
Monel metal, 
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num. The Parr 
has the entire 
bomb of acid 
resisting Ilium 
metal. 

Write for Cal- 
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Some Light on 

The Arsenic Situation 

EN YEARS AGO arsenic was the yellow dog of 

every copper and lead smelter, the undesirable citi- 
zen in every smelting community. Today it has sud- 
denly assumed the important réle of the public benefac- 
tor. Without its use in the form of calcium arsenate 
the cotton farmer is practically defenseless against the 
ravages of an insect pest that has already left a trail of 
ruthless devastation. 

But it is just this sudden change from yellow dog to 
benefactor that has played havoc with the arsenic mar- 
ket. A demand exists for which there is little hope of 
adequate supply. Confronted by this serious shortage 
and with speculation carrying prices to dizzy heights, 
it has been increasingly evident that the time was ripe 
for the industry to stop and take stock of the situation, 
weighing carefully the different factors and influences 
involved. Such a step was taken in a recent conference 
in New York, chronicled on the news and market pages 
of this issue. 

The value of this meeting to the industries concerned 
and to the public as well can, perhaps, best be measured 
in terms of the new light shed on the arsenic situation. 
At least four things were accomplished that were de- 
cidedly worth while: First, the stocks on hand, trade 
requirements, productive capacity and foreign supply 
were accurately evaluated. Next was the quantitative 
view of the country’s needs for calcium arsenate supple- 
mented by Dr. CoApD’s keen analysis and impartial por- 
trayal of the economic status of the cotton farmer. 
The third accomplishment was the recognition by both 
producer and user of the need for a stabilized market. 
The last and in a way the most important finding was 
the welcome discovery that the current frenzy of specu- 
lation is not a serious factor in the situation, primarily 
because the quantities involved are probably of negli: 
gible proportions. In one case it was reported on good 
authority that a single 25-ton lot of white arsenic had 
actually been known to change hands as many as six 
times during a single day. 

The Geological Survey is authority for the statement 
that stocks of domestic arsenic on Oct. 1 totaled but 
1,230 tons and that 3,400 additional tons would be pro- 
duced by May 1, 1923. If to this is added the 900 tons 
of imported material that has not yet passed into con- 
sumption and the 600 or 800 tons that may be expected 
from abroad, it will be found that the total falls short 
by at least 2,000 tons of the 8,450 tons estimated as the 
requirement of the trades other than calcium arsenate 
manufacture. Just how much arsenate the cotton 
“rower actually needs was set forth so clearly by Dr. 
CoaD, of the Department of Agriculture, that little 
doubt could be left.as tothe seriousness of the situation. 
Moreover, he sounded a note of warning to both the 


arsenic producer and the insecticide manufacturer who 
may disregard the farmer’s ability to pay and his ex- 
pectation of a return on his investment. The govern- 
ment’s estimate that three times as much calcium arse- 
nate will be consumed in 1923 as in 1922 is predicated 
on the assumption that the priee will not prevent its 
use with profit on lands vielding but half a bale of 
cotton per acre. 

The producers’ appeal for stabilization requires but 
little elaboration here. One need only mark the peaks 
and valleys in the arsenic price curve to realize the 
hazards such a market has for the producer. And too 
often for comfort the insecticide manufacturer has 
found himself buying arsenic at top prices and forced 
to sell his arsenate after the bottom of the market has 
dropped completely out. He too is interested in lopping 
off the peaks and filling in the valleys. 

These facts, together with the severe blow dealt to 
speculation and resale, are some of the accomplishments 
that have come out of this brief conference of arsenic 
producers and consumers. In the future we may well 
expect co-operation to be the keynote of further busi- 
ness progress, and even greater results may be expected 
when maker and user, buyer and seller, meet on a com- 
mon ground for sober study of their mutual problems. 


Approval 
From Germany 


F DOUBTFUL compliment to American chemical 

industry is the comment appearing in a recent is- 
sue of Die Chemische Industrie relative to our editorial 
criticism of the Allied Chemical & Dye Corporation, 
published recently under the caption “Looking a Gift 
Horse in the Mouth.” It will be recalled that we re- 
ferred to the corporation’s policy of wholesale dismissal] 
of technical men and the assumption of leadership by 
EUGENE MEYER and ORLANDO WEBER, whose financial 
interests are well known to overshadow their knowledge 
of chemistry or pride in the industry. 

After publishing our editorial in fuil, our German 
contemporary closes with a comment by the translator, 
of which the following is a free version: 

In the interest of our German chemical industry it 
is to be hoped that the affairs of the Allied Chemical 
& Dye Corporation shall continue to be directed by the 
above-named gentlemen, one of whom is a Wall Street 
speculator, while the other gained his experience as an 
“efficiency expert” in the automobile industry. Against 
the consequences of such mismanagement it will soon 
become evident that even the new high protective tariff 
cannot prevail. 

Die Chemische Industrie is the official organ of the 
Society for the Protection of the German Chemical In- 
dustry, and while its approval of American conditions 
is not particularly welcome in this instance, it coin- 
cides with the conclusion that has been reachedin some 
quarters at home. 


on 


ee 
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Hands Off 
For Two Years 


ESPITE the marked increase in salaries granted a 

year ago, the Patent Office is still having difficulty 
in getting and retaining first-class examiners. The seri- 
ousness of the situation is shown in the fact that 
twenty-two examiners left the Patent Office during last 
August and September. But even before that exodus 
began there were seventeen vacancies on the staff. In- 
asmuch as the Commissioner of Patents holds that it 
requires two men during their first year of service to 
do the work of one experienced examiner, it will be 
apparent that this deficiency of thirty-nine indicates a 
need for seventy or eighty new men in order to put 
the staff on a suitable working basis. 

It may be argued that this problem and its solution 
is wholly for government consideration; but there are 
responsibilities outside the Patent Office that cannot be 
dodged. There has been altogether too great a raid on 
the Patent Office staff during the past few years. 
Recognizing its own responsibility in this matter, the 
American Patent Law Association has just taken a 
step that should be of material help. The managing 
board of that body has written a vigorous letter to its 
members urging that for at least two years they refrain 
from hiring members of the Patent Office staff. Thus 
the association hopes to create a two-year closed season, 
during which the Patent Office can recruit its personnel 
and bring its work more nearly up to date. 

Industry should follow this excellent example, for 
there is no greater sufferer from an inferior or inade- 
quate staff in the Patent Office. The cost of contesting 
a single patent case consequent upon the faulty work 
of an inexperienced or overworked examiner may easily 
exceed the total cost of maintaining the patent depart- 
ment of a corporation. It will be profitable, therefore, 
even selfish, for industry to encourage the Patent Office 
in recruiting a normal staff and bringing its work up to 
date. To this end industrial corporations should join 
with the American Patent Law Association in keeping 
hands off the Patent Office staff for at least two years. 


Support the National Exposition 
Of Chemical Industries in 1923 


ISCUSSION and controversy regarding the chemi- 

cal exposition have not been allowed to lag, due 
largely to the activities of those who have been promot- 
ing the idea of a co-operative organization. Also a 
committee of the Salesmen’s Association of the Ameri- 
can Chemical Industry has been active with inquiries 
and questionnaires in an effort to ascertain the desires 
of past and prospective exhibitors. The results thus 
far obtained are rather intangible, although more defi- 
nite information may appear when the committee 
finishes its work. 

The plan for a co-operative show has lost ground, 
if we may judge from a circular from ADRIAAN NAGEL- 
vooRT under date of Dec. 7. After analyzing the situa- 
tion as he now sees it and still clinging firmly to his 
contention that a co-operative exposition “offers the 
ideal medium” for bringing all the elements of our 
chemical industry together, he concludes that “the con- 
currence of opinion of exhibitors and of the industry 
generally is for the abandonment of both shows for 
1923.” Not only do we differ with this opinion but we 
consider it an unfair statement. The campaign for a 
co-operative show has failed, at least for 1923, but it 
is unfair to infer that the National Exposition has met 
or should meet the same fate. As a matter of fact, we 
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are reliably informed that 154 exhibitors have signed 
contracts for space in the Ninth National Exposition 
of Chemical Industries and that this is the largest num- 
ber of contracts ever signed at a corresponding date 
previous to any former exposition. Whatever may be 
the ultimate fate of the chemical exposition with respect 
to annual or biennial, co-operative or non-co-operative 
shows, we consider it in the best interests of the indus- 
try as a whole to proceed with the Ninth National 
Exposition of Chemical Industries now scheduled for 
September, 1923. 


Historical Perspective, 
The Father of Invention 


HY is it that we have made such great advances 

in the mechanical arts and in natural science dur- 
ing the past hundred years? Substantially all of our 
progress and marked improvements have been within 
these fields. In the arts of living, in politics, in gov- 
ernment, in law and in the graces of life we have 
made very little if any progress. It is evident, however, 
that the last few generations of men have greater 
mental energy in the application of science and mechan- 
ical arts. Our forefathers were much more severely 
put to it to invent mechanical strategems than is the 
farmer of today. 

Necessity is indeed the mother of invention, and the 
need has always been pressing. If we would seek the 
father of it, we believe he may be found in the 
historical perspective offered by patent office reports, 
the records in scientific journals and the transactions 
of learned societies. Only in these respects do we find 
successfully accomplished what KORZYBSKI calls “time- 
binding” elements. The records of living men are thus 
made permanent; and as they pass on others build im- 
provements upon the contributions of the dead, so that, 
viewed as a whole, the record is a continuous one. The 
literature may be awkward; and the search may be diffi- 
cult, but it can be done and it is done constantly. 
There is no such history of law; we have merely a 
protocol of decisions. Neither can we find such a his- 
tory of anything else than science and the mechanical 
arts. We venture the opinion that historical perspec- 
tive is the father of invention. 


The Utility of 
Historical Chemistry 


N CHEMISTRY, as we go about among men who are 

true masters, we observe that usually their scien- 
tific scholarship carries them beyond the patent office 
reports and the files of the journals into the still un- 
published and uncorrelated history of the science. An 
old chemist was lately addressing a group of his 
fellows composed principally of members of the staff 
of one of the great industrial establishments of this 
country. The corporation is fortunate in the know!- 
edge that its men of science are fellow officers with 
its business administrators and sales directors in the 
struggle for progress. They are not common soldiers 
A remarkable esprit de corps obtains in the labora- 
tories, works and groups of officers. Everybody believes 
in the organization and has faith in it. Men who are 
ignorant of what chemistry means have not been invite: 
to command. As a natural sequence to this, the typ: 
of chemists on its staff is of a high order. They are 
getting results, and there follow those intensive but 
unhurried habits of success that are its pleasant accor- 
paniment. 

The old chemist introduced into his talk a number 
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of incidents taken from the byways of chemical history, 
incidents that are not outstanding in the textbooks. 
He was graciously received and generously applauded, 
but he had, somehow, the feeling that he had been 
repeating that which was not new to most of his 
audience and intimating trains of thought that they had 


already considered for themselves. He was right. The 
pleasure of work in a sympathetic atmosphere had 
brought there a body of men who sense their science in 
the large, and who do not take it as a trade or a 
craft. If a chemist really loves his subject he wants 
to know all that he can about it, and this usually leads 
him also into the more remote but still living work of 
those who have long been dead. History gives us the 
perspective that the best of us need. 


Railroad Service 
And Earnings 

EW of the industrial activities of the country are 

reported upon so fully and precisely as are the oper- 
ations of the railroads, yet the general public is very 
poorly informed as to the actual facts. This curious 
and unfortunate condition arises from the circumstance 
that many groups of interested parties talk about the 
railroads and railroad conditions, each with personal 
motives. The object is not to inform the public but 
to argue for some private end. Those whose business 
it is to sell railroad material assert that the railroads 
are poorly equipped and ought to be put in position to 
spend a great deal more money. To support the argu- 
ment they sometimes magnify the shortcomings of the 
roads in the rendering of service to the public. The 
salaried spokesmen of railroad employees, seeking high 
wage rates, often claim that the railroads are run 
extravagantly, wasting much money that could easily 
be diverted to payrolls. Salesmen of various classes of 
goods talk of car shortage and prospective traffic con- 
gestion as an argument why their goods should be 
bought promptly and stiff prices paid. Coal operators, 
members of “the badly functioning industry,” endeavor 
to divert the public mind to the railroads as a great 
cause of the coal trouble because they do not keep large 
supplies of cars on tap. Many men who sought and 
obtained election or re-election to Congress attacked 
both the railroads and the transportation act, some as- 
serting, for instance, that the act “guarantees” railroad 
earnings, when the one thing it does on that head is to 
limit disbursements to stockholders if earnings chance 
to be made. 

In the circumstances the public cannot be expected 
to be correctly informed, nor is it reasonable to expect 
the general public to take pains to inform itself. The 
information is available, but it is voluminous and com- 
plicated. The public may think that those who talk 
about railroads and railroad conditions are giving in- 
formation, but even if concrete facts are stated with 
technical accuracy, which frequently is not the case, 
the perspective is usually greatly distorted. 

Insufficiency of railroad service in the past 3 months 
has been dilated upon particularly in reports of com- 
modity markets, whereas the railroads have done a 
remarkable thing in getting along so well in the very 
unusual conditions of a 5-month coal strike ending and 
leaving demand for the movement of an unreasonable 
quantity of coal. 

‘The railroads have been carrying a much greater 
Volume of freight than before the war and have per- 
formed the service with proportionately less equipment, 
alt} ough burdened with employment regulations that 
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did not formerly exist. The railroads are expected to 
provide themselves with facilities to carry peak loads 
when they are not permitted to make the charges that 
other industries having peak loads require. ‘They are 
expected, in not a few quarters, to carry all coal offered 
when the time lost in a long strike is to be made up, 
to move the great bulk of the crops shortly after they 
are harvested and to pass through lean years somehow. 
Railroad charges are supposed to be such that 52 per 
cent on investment shall be earned, but the railroads 
do not obtain the earnings, while if a road makes more 
than 6 per cent in a year it is permitted to disburse only 
6 per cent at the time. 

As the value of money goes the limit is too low, yet 
the present outlook, politically speaking, is that if the 
transportation act is modified it will be in a direction 
unfavorable to the railroads. Wholesale bankruptcy of 
the railroads would mean government operation or 
ownership, which the public does not want. If this 
result is to be avoided, it seems imperative that the 
public be better informed by an impartial agency. 


Efficiency 
Rampant 

N A formidable document of 400 pages the U. S. 

Bureau of Efficiency has just issued a “Report on the 
Statistical: Work of the U. S. Government.” Perhaps 
a useful purpose has been served in compiling and 
bringing together within the covers of one book a list 
of the varieties of statistical information collected and 
disseminated by the government; but the conclusions 
and recommendations of the bureau approach a degree 
of absurdity. It seems inevitable that inefficiency would 
result from the adoption of the bureau’s ideas. 

The statistical output of the government is grouped 
in this report under twenty-seven headings and the 
bureau undertakes to show that there is a great deal of 
duplication of effort and overlapping of work among 
the various statistical gathering departments. In the 
name of efficiency it is proposed to centralize this work, 
now conducted in over forty government bureaus. 

In judging efficiency it is quite as important to meas- 
ure the quality of the product as to measure the quan- 
tity. Sometimes quantity production can be achieved 
only at the expense and sacrifice of quality. The usual 
consequence is that the product is worthless in those 
cases demanding a superior grade of article. Doubtless 
this would hold true in the case of government statis- 
tical work, for a centralized and glorified statistical 
bureau would undoubtedly produce quantities of figures 
without much regard to their usefulness or significance. 

Anyone who has used government statistics knows 
the particular value of those data furnished by bureaus 
that are essentially technical in their character. These 
figures are not only reliable and generally acceptable; 
they are also intelligently prepared and intelligibly pre- 
sented. Their interpretation and application in science, 
industry or commerce is quite clear and easily accom- 
plished. On the other hand, a different situation is 
found in those government offices that deal with statis- 
tics alone without a knowledge of the industry, the 
commodity or the business to which the data relate. 
Gathered and handled in a mechanical, perfunctory man- 
ner, the results are of doubtful accuracy and of uncer- 
tain significance. In our judgment any step that would 


consolidate the statistical work of the government would 
rob the best of it of its present value and tend to stand- 
ardize downward toward mediocrity. 
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The Feature of the Technical Program Was a Symposium on Materials of Construction, Covering Wood, 
Stoneware, Tantalum, Magnesium Oxychloride and Glass—Interesting Industrial Excursions, In- 
cluding War-Time City of Hopewell—Election of Officers and Transaction of Other Business 


EDITORIAL STAFF REPORT 





“4 ‘HE fifteenth annual meeting of the American In- 
stitute of Chemical Engineers was held in Rich- 
mond, Va., beginning Wednesday, Dec. 6, and ex- 

tending through Saturday, Dec. 9. The feature of the 
meeting from the point of view of technical papers was 
a symposium on the materials of construction in chemi- 
cal plants. A number of important papers were pre- 
sented, some making a thoughtful review of the use 
of well-known materials such as wood and portland 
cement, others discussing materials comparatively 
novel, such as magnesium oxychloride cement and as- 
bestos, protected metal. An extremely dramatic paper 
from the point of view of the technical man was that 
presented by A. E. Marshall of Baltimore on the use of 
Pyrex glass as an engineering material. The other 
features of the meeting included visits to some of the 
large tobacco plants for which Richmond is extremely 
well known and of which industry it is the national cen- 
ter, and a visit to the city of Hopewell, the seat of the 
famous explosive plant of the du Pont company during 
the war. 

It has become almost proverbial in reporting meet- 
ings to pass a bouquet to the local committee, and the 
Institute has been peculiarly fortunate in being enter- 
tained by exceptionally able local committees. In this 
case an especial palm is perhaps in order, because there 
were no members of the Institute on the local commit- 
tee. The successful completion of a very attractive pro- 
gram was greatly appreciated by the members and 
guests and the rising vote of thanks which was given 
to the members of the local committee expressed very 
inadequately the gratitude of the convention. J. G. 


Armistead, the local chairman; Mr. Dabney, of the Rich- 
mond Chamber of Commerce; Dr. Ryland, of Richmond 
University, and Mr. Rudd are some of the men who will 





always be remembered by the Institute for the very 
enjoyable Richmond meeting. 


Business Meetings 
IMPORTANT CHANGE IN PUBLICATION POLICY 


Some questions of fundamental policy were discussed 
and decided during the business session. One of the 
most far reaching had to do with the date on which 
manuscripts must be forwarded to the secretary in 
order to be included in the program of a meeting. This 
is far reaching because, in setting the date 60 days in 
advance of the meeting, 4 positive censorship is created 
and time given sufficient for the preparation of pre- 
prints. The committee felt that the policy of sending 
preprints was a good one, inasmuch as a free discussion 
of the papers would thus be very much encouraged. 
Finally, submitting the papers 60 days in advance of 
the meeting will facilitate the publication of transac- 
tions of the society by compelling authors to be prompt 
with their manuscripts. There was some objection on 
the ground that some papers would never be available 
for the Institute, but it was felt that the committee 
would use its discretion if such a situation presented 
itself. 


ELECTION OF OFFICERS 


President Henry Howard was re-elected for the year 
1923, and the other officers were returned to office with- 
out contest as follows: First vice-president, A. W. 
Smith; second vice-president, H. K. Moore; third vice- 
president, H: S. Miner; secretary, J. C. Olsen; treas- 
urer, F. W. Frerichs; auditor, C. F. McKenna. Prof. 
Edward Bartow of Iowa, Prof. R. H. McKee of Colum- 
bia and J. V. N. Dorr of New York City were elected 
to the council for three years. Reports from the secre- 
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tary and the treasurer indicated a healthy growth in 
membership and a financial condition which warranted 
a reduction in the annual dues to $18 for senior mem- 
bers and $12 for junior members. 

A number of committees reported at the meeting in 
addition to the committee on publications, the report 
of which has been already referred to. The committee 
on evaporator test code, working in conjunction with 
the committee from the Society of Mechanical Engi- 
neers, reported progress. The committee on patents 
reported informally through letter that it was in accord 
with President Howard’s efforts to insert a working 
clause in the Stanley bill. President Howard announced 
that the bill was a dead issue for this session of Con- 
gress, but that it would be in order for the Institute 
committee to act with other organizations when the 
bill comes up for consideration. 

The new committee on chemical engineering educa- 
tion. held its first meeting, which was reported success- 
ful.” Plans were laid for carrying on this important 
work. A tentative weighting of general subjects in 
chemical @ngineering courses was adopted and it is one 
of the functions of the committee to endeavor to bring 
about a more even balance in the curricula of institu- 
tions offering chemical engineering. 

A resolution instituted by the committee on licensing 
engineers was passed which reiterated the position al- 
ready taken by the Institute that it did not favor the 
licensing of engineers and that it would use its influ- 
ence and work for a repeal of present and existing 
legislation. 

Social Features and Plant Visits 

Richmond and its vicinity represent two things, a 
modern American community, aggressive, bustling, 
human, and a shrine of Confederate memories. Recall 
that Petersburg, only 15 miles from Richmond, was 
practically the last stand of the Confederacy, for when 
it fell Richmond and Appomattox were bound to follow. 
In addition Richmond was the capital of the Confeder- 
acy and therefore the Institu‘e trips would naturally 
reflect both of these phases of Richmond. On the one 
hand, the tobacco industry, of which Richmond is the 
center, the home works of the largest fertilizing com- 
pany in the world, the largest cedar plant in the world, 
and on the other hand Battle Abbey, the trenches 
around Petersburg where the Confederates held the 
Federals at bay for many weary months, the famous 
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BLANDFORD CHAPEL 
A Confederate shrine now, containing the beautiful Tiffan) 
windows in memory of the soldiers of the South who fell in de- 
fense of Petersburg. ; 


crater blown up by the Northern troops in an effort to 
pierce the Confederate lines and a hundred more his- 
torical relics of a similar kind. 


TOBACCO INDUSTRY 


T. M. Carrington, president of the Tobacco Associa- 
tion of the United States, paved the way for an intelli- 
gent inspection of the tobacco factories with a very 
instructive address on the American tobacco industry. 
The figures were somewhat amazing as to the extent of 
the industry and the value of its products. More than 
$1,600,000,000 is spent annually for tobacco in the 
United States. Last year there was produced 60,000,- 
000,000 cigarettes, 8,000,000,000 cigars and 275,000,000 
lb. of tobacco. Mr. Carrington went on to develop the 
elaborate steps which are necessary in the growing and 
curing of tobacco. The tobacco plant seems to have 
more enemies than almost any other known plant, for a 
veritable army of worms and insects are intent on de- 
stroying it in some way or other. It is first sprouted 
on a carefully prepared field under canvas to protect 
the young plant from heavy rains and heavy sun, and 
when finally matured it is dried out in barns and finally 
aged in casks of oak. 

So when at the start of the tour through the tobacco 
factory one sees the workmen removing the dried leaves 
from heavy casks the reason and history are somewhat 
more comprehensible. The leaves are first steamed 
and then dipped into a solution which contains licorice 
and sugar and a number of other things which go to 
make up the tobacco formula. The leaves thus impreg- 
nated are then squeezed to remove the excess liquid and 
dried at a relatively low temperature. The next step 
consists in forming pressed cakes of tobacco in hy- 
draulic presses, after which the cakes are cut as desired. 
Perhaps the most interesting thing in a smoking tobacco 
factory is the automatic machinery for packing the 
material into tins or cartons as well as the manual 
dexterity of the girls who are handling tobacco which 
cannot be packed automatically. 

In the cigar factory the preparation of the filler and 
the final wrapping are both carried out on automatic 
machines. In each case the only hand labor necessary 
is the placing of the leaf wrapper on the cutting die. 
The final wrapping machine is most ingenious, as it cuts 
the wrapper to the desired shape, picks it up and rolls 
it onto the filler, which has in turn already been placed 
in position automatically. The machine then takes the 
cigar to a rotating thimble, which seals the ends of 





it and in the meantime the other end has been clipped 
off even. The only hand labor connected with the oper- 
ation is, as has been said before, setting the filler on 
the cutting die and picking up the finished cigar for 
final packing. 

THE HOPEWELL EXCURSION 


Hopewell has always been a name by which the chemi- 
cal engineer conjures, for during the early part of the 
war period it sprang into being in almost unbelievably 
short time as an explosive plant of the du Pont com- 
pany. At its height of construction and operation there 
were over 30,000 people in Hopewell. Shortly after the 
armistice, however, the town dwindled until barely 
3,000 were left. Since then also a surprisingly large 
percentage of the equipment placed there during the 
war by the du Pont organization has been liquidated 
and there are many acres on which nothing remains 
except concrete piers and brick foundations where for- 
merly acid and explosive units were in full operation. 

The Institute arrived somewhat later than was ex- 
pected and was able to inspect only the Hummel-Ross 
pulp factory. An interesting feature of this plant is 
the use of a large deposit of niter cake which was left 
by the du Pont company in a valley near by. A fiber 
company has bought up a large percentage of material 
and it is expected that it will last for a good many 
years. Other industries which exist at Hopewell are 
the Tubise Silk Mills, manufacturing silk by a Belgian 
process from wood; bag and trunk. manufacturers, the 
Stamsocott Paper Co., the Hopewell Chemical Co. and a 
number of others. At the present time the town has 
grown substantially and consistently until now there 
are over 9,000 inhabitants. The site was well selected 
by the du Pont company, inasmuch as it offers the 
facilities of water transportation, relatively cheap fuel 
and a substantial supply of labor of all kinds from the 
surrounding country. 

On the way back from Hopewell a stop was made first 
at the famous Blandford memorial chapel, which has 
been set aside in memory of the Confederate soldiers 
who fell in the defense of Petersburg. Each Con- 
federate state has contributed a beautiful memorial 
window. In its peaceful setting, with the beautiful 
hills around it and the old brick walls of the cemetery 
acting as a frame, it makes a very moving appeal. 

Another stop was made at the crater, and here an 
old Confederate veteran described the details of that 
memorable and unsuccessful attempt to pierce the Con- 
federate defense. It was up to that time and until the 
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BUYING TOBACCO IS THE MOST IMPORTANT STEP 
IN SUCCESSFUL MANUFACTURE 


world war the largest explosion in warfare, many thou- 
sand pounds of powder being used to make the breach. 


OTHER INDUSTRIES VISITED 


A large delegation from the Institute visited the 
Virginia-Carolina Chemical Co.’s plan on the outskirts 
of Richmond, where they make sulphuric acid, acid 
phosphate and mixed fertilizers. It is scarcely a typi- 
cal fertilizer plant, for the building and equipment in 
which the acid phosphate is made and the fertilizers are 
mixed are very modern, but it afforded a splendid oppor- 
tunity to study modern methods of manufacture in the 
fertilizer industry. The flow of raw materials has been 
carefully worked out so that the handling of materials 
is reduced to a minimum. The acid phosphate is manu- 
factured in one end of the building, then come the 
aging pits, the mixing apparatus in which the prime 
mixes or so-called fertilizer bases are made. Then the 
storage of acid phosphate and bases, and finally the 
mills for mixing the finished fertilizer. Transportation 
is carried out on elevated track by means of an electric 
engine and also by means of electric cranes on either 
side of the center of the building. 

After this an inspection was made of the Richmond 
Cedar Works, which is the largest cedar works in the 
world. Here the sawmill was a source of great interest, 
on which cedar logs were cut up into lumber at the rate 
of forty or fifty logs an hour by commen laborers. In 
the mill itself the cylindrical saws used for cutting out 
the staves for buckets and pails were interesting, as 
well as the galvanizing pit for the metal parts on the 
products. 

The Institute was fortunate also in seeing the Rich- 
mond Car Works, the Standard Blotting Paper Co., a 
baking powder plant of the Southern Manufacturing 
Co. and the Cheek-Neal coffee plant. 


Social Functions 

Before taking up the technical papers it is most ap- 
propriate that the reception and banquet be mentioned. 
The reception was held on Wednesday evening after the 
first sessions of the Institute and an opportunity was 
given to meet the hosts and hostesses. At the banquet 
the Institute had a rare treat in the shape of an ad- 
dress by Arthur Glasgow, consulting erigineer for the 
City Gas Works in London; England. Mr. Glasgow was 
originally a Richmond boy and spoke to the Institute 
both as a host and as a distinguished guest. His an- 
alysis of the industrial ills from which England has 
suffered was very keen and he discussed the unemploy- 
ment problem very frankly. He had severe condemna- 
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THE FAMOUS CRATER 


The breach blown in the Confederate defense around Peters- 
burg by a Union mine. The attack was a failure. 


tion for the Lloyd George government because of the 
payment of the unemployed. This, he said, was not 
even a palliative for the suffering, but merely intensi- 
fied the tragedy. 

The only solution to the present depression is the 
adoption universally of the slogan, “Work and Save.” 
Only by such means can British industry pull itself 
from the strangling depression which the labor unions 
have caused. The killing of industrial initiative by 
compulsion has proved disastrous. As an example Mr. 
Glasgow says that 300 bricks per day were all that the 
British bricklayers were permitted to lay, whereas an 
average bricklayer could easily lay 1,500 bricks. This 
he said was typical of the mistaken policy followed by 
the unions of attempting to create enough work for 
everybody by limiting the amount any one was per- 
mitted to do. Such limitation is the very source of a 
disgruntled attitude. Only by working and by working 
hard can there be any joy in achievement. Only by 
production, by work and by saving can the British 
workmen emerge as satisfied, wholesome citizens from 
their present predicament. It is a lesson which Ameri- 
can manufacturers and labor leaders cannot afford to 
miss. 


Technical Papers 


SYMPOSIUM ON MATERIALS OF CONSTRUCTION 


The program of papers included a symposium on 
materials of construction. Some of these papers will 
appear in Chem. & Met. In this week’s issue is the 
paper presented by Percy C. Kingsbury, on Chemical 
Stoneware. Dr. C. W. Balke’s article on Ductile Tan- 
talum, F. C. Zeisberg’s on Glass Rings for Tower Pack- 
ing, and The Industrial Use of Pyrex Glass, by A. E. 
Marshall, will all be printed within the coming weeks. 
In addition the excellent paper by Dr. J. H. Young on 
Asbestos Protected Metal, which deals with the inter- 
esting development of this commodity, has been prom- 
ised for an early issue. The remaining papers pre- 
sented in the course of this symposium are abstracted 
below. 


THE USE OF WooD IN CHEMICAL MANUFACTURING 


J. V. N. Dorr presented a thoughtful paper on the 
‘rious uses of wood in chemical industries. The ad- 
antages of low initial cost, easy replaceability, low heat 
conductivity (under certain conditions this property 
is invaluable) are balanced on the other hand by the 
low mechanical strength and the consequently cumber- 
Some apparatus which results, the flammability and the 
fact that the tanks must be kept in use else they dry 
out, permitting considerable leakage. The uses of wood 


CHEMICAL AND METALLURGICAL ENGINEERING 





1207 


under various conditions were discussed and the various 
kinds of apparatus, including wooden pipe, both stave 
and hollow, centrifugal and piston pumps, etc., were 
mentioned. Protected wood was also discussed, as for 
example the lead-lined equipment and hard rubber lin- 
ing. Concrete-lined wooden tanks are also in use and 
a large number of impregnated materials were recorded 
as being desirable for a number of reasons, largely for 
their resistance to weathering. 

In the Dorr equipment wood has had a number of 
uses. In the case of alum plants where three agitating 
tanks are used lead-lined tanks are specified on top of 
merchantable fir. The first two washing thickeners are 
also lead lined but the last one is usually of fir, some- 
times even the second. In the case of phosphoric acid 
the agitating tanks are made of clear fir, and the 
mechanism, arms, shaft, etc., are also made of fir. The 
first thickener is fir, lead lined, but the succeeding ones 
are of clear fir. White oak wooden barrels for acetic 
acid centrifuged from aspirin powders, yellow pine cool- 
ing chambers in the purification of salicylic acid by 
sublimation, and a few other special items were men- 
tioned. 

The discussion brought out the use of wooden filter 
presses for a number of different purposes, and further 
comments on the various uses of wood. 


MAGNESIUM OXYCHLORIDE CEMENT 


A compound relatively unfamiliar to most chemical 
engineers was discussed by M. Y. Seaton under the 
general subject of magnesium oxychloride cement. It 
seems that this industry is comparatively young, al- 
though the cements have been known for some time. 
No scientific data had been accumulated in the early 
days of its use and it was most difficult to apply and 
somewhat unprofitable because of the uneven results ob- 
tained. The magnesium oxychloride cements. bind 
woody fibers into floors and walls and a number of other 
surfaces and structures. One characteristic of. these 
cements is that there is very high tensile strength at 
an early stage and the subsequent evaporation of water 
is permitted quite freely without injuring the cement. 
Another point of advantage is that the volume contrac- 
tion is relatively low, as compared with other cements. 

Some doubt exists as to whether the cement is a 
chemical compound or a solid solution. Probably there 
is a chemical compound present, 3MgO.MgCl,.10H,O, 
but a good deal of the material is in solid solution, 
which gives the product its high tensile strength. 

A fact which has militated against the use of mag- 
nesium oxychloride cements by building up a prejudice 
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against them is the fact that they are decomposed by 
water to form magnesium hydroxide. This, however, 
is actually not deleterious, because hydrolysis changes 
the oxychloride into brucite-like hydrates. Brucite is 
a form of magnesium hydroxide which has very great 
stability and adds strength to the cement rather than 
weakening it. 

Previous to 1914 all of the magnesium oxide used in 
this country was obtained by calcining magnesium car- 
bonate, which was largely obtained in Greece. The war 
cut off this supply and the open-hearth steel furnaces 
demanded large amounts of dead-burned magnesite. 
This led to the exploitation of the California and Wash- 
ington fields for these purposes, and this fact gave a 
home source of raw material for the magnesium oxy- 
chloride. As is the case with most cements, the chemi- 
cal analysis is relatively unimportant. It is necessary 
to have plastic magnesium oxide in order to make the 
cement, and for white cement it is essential that it be 
iron free. Calcination therefore must be controlled 
within narrow limits of temperature. The ore must 
have been previously sized to within narrow limits. 
Practically all the burning is done on a rotary kiln at 
about 1,100 degrees. The magnesium oxide thus pro- 
duced is then ground up in burr mills of the old fash- 
ioned variety so that 85 per cent of it will pass through 
200 mesh. 

This is then ready for preparation of the cement, and 
magnesium chloride is one of the other ingredients. 
This was originally found in the Stassfurt deposits, but 
recently it has been obtained from the sea water and 
brine bitterns in this country. However, these bit- 
terns were worked over only at a time when potash was 
in demand from domestic sources, and as this time is 
past, all of the magnesium chloride is extracted from 
the Michigan brines. 

One other interesting point about the magnesium 
oxychloride cement is that it is essential to supply 
premixed aggregates at the point of consumption. Un- 
like portland cement, the addition of excess cement does 
not make up for errors in mixing and it is therefore 
of vital necessity that the manufacturers put out a 
ready mixed product to obtain consistent results. 


THE USE OF CONCRETE IN CHEMICAL INDUSTRIES 


A. C. Erwin, of the Portland Cement Association, 
presented a detailed and instructive paper on the use 
of concrete. Mr. Erwin emphasized especially the 
desirability of using less water in a mixture when mak- 
ing concrete from the cement and aggregate and much 
more water during the process of setting. This, he 
said, was his main message in the use of concrete not 
only in chemical industries but in all industries. . The 
laboratory of the Portland Cement Association has 
established beyond a doubt the desirability of using 
less water in the mix. This is very difficult to apply 
in the field, because the material flows much better if 
it is soup’. Nevertheless, Mr. Erwin felt that too 
strenuous efforts could not be made toward the utiliza- 
tion of drier mixes in the field. Another point which 
he emphasized was the fact that inevitably a thin mix- 
ture will separate out in the molds—that is, the heavy 
aggregate will fall to the bottom and leave a top layer 
of much purer cement. Thus it becomes necessary to 
have much heavier construction than would otherwise 
be needed if even results were obtained by the use of 
the dry mix. Similarly the author pointed out the 
desirability of constant wetting during the first 10 days 
after the cement is laid. 
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THE WHITE HOUSE OF THE CONFEDERACY 


Many other details in the use of cement were outlined 
and emphasized, but most of them were in accord with 
usual practice and need no special é¢mphasis in this 
abstract. Finally, the cement gun was discussed. This 
is a machine which shoots a mixture of sand and cement 
by means of compressed air with considerable force 
on to a building. The water is injected into the mix- 
ture at the nozzle of the gun in an exact proportion 
so that the result is a mixture of concrete applied to 
a wall with very great force. Several of the engineers 
present confirmed the flexibility and satisfaction given 
by this machine and it was further pointed out that 
methods of application had improved so that the earlier 
results, uneven and somewhat unsatisfactory, had been 
completely eliminated by the improvement in the proc- 
ess of application. In addition, the cement gun, or 
gunite, as the product is called, can be used in lining 
tanks with cement very satisfactorily. 


THE INTEGRAL WATERPROOFING OF CONCRETE 


Prof. A. H. White, of Michigan, summarized some 
results of evperiments which he had made extending 
over a period of 10 years with waterproofing for con- 
crete. The cry of the cement manufacturers has always 
been that waterproofings were unnecessary if cement was 
properly made. This, Professor White felt, was some- 
what incorrect and from the very nature of things could 
not be expected to be the case. Concrete is impervious 
to water, nevertheless water goes through it by colloidal! 
action and no matter how correctly the cement is mixed 
that colloidal action will take place inevitably. For 
this reason such materials as hydrated lime and clay, 
which are recommended as fillers, ought to have actu- 
ally no effect on making the concrete more waterproof, 
because they are both colloids and they expand and con- 
tract as concrete does. Several other types of water- 
proofing compounds have been suggested. One is a 
water repellent type, such as asphalt, and the other 
is material such as soap, calcium oleate, etc. Professor 
White’s experiments on ordinary and waterproof con- 
crete blocks of various types consisted in studying the 
rapidity with which water was absorbed by the blocks 
and the rapidity with which the water rose due to the 
capillary action. Calcium hydroxide was found to give 
calcium carbonate after the solution had evaporated, 
and this seems to produce a waterproof surface to the 
concrete and the block was found-to be as porous as 
ever after the surface of the concrete was ground off. 





o- @ & 








December 20, 1922 


In other words; calcium hydroxide actually assists in 
the absorption of water and the block becomes water- 
proof on the surface. 

A positive waterproofing as distinguished from that 
of hydrated lime, which might be called a negative 
waterproofing, would consist in a surface coat of asphalt 
or asphaltic material. One interesting thing which 
was discovered during the course of the experiments 
was the fact that waterproofing, instead of diminishing 
the compressive strength of concrete, seemed if any- 
thing to increase it, which superficially was a contradic- 
tion of the tests carried out by the Bureau of Mines, 
although further study of those tests showed them to 
be in conformity with these experimental results. It 
can therefore perhaps be safely said that waterproofing 
materials ought to increase the strength of concrete if 
the concrete is permitted to dry out in contact with air. 
Some interesting discussion developed more fully the 
points already brought out in the abstract of this paper 
and also indicated that similar experiments had been 
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properties of lime and the effect of the variation in the 
source of material. In carrying out a preliminary set 
of runs he has had to work out a new method of density 
determination which has to do with particle density and 
not bulk density. It is based originally on Washburn’s 
porosity test with some modification thereof. The data 
obtained are plotted in various ways which it will not 
be necessary to discuss at the present time, as the data 
is somewhat inconclusive, but the work promises to 
develop some very interesting relationships and is being 
carried on in close co-operation with the extensive 
research work of the Nationa! Lime Association. 


OTHER TECHNICAL PAPERS 


In addition to the symposium there were a number of 
other technical papers of importance. In the issue of 
Dec. 13 we published the paper by Prof. W. L. Badger, 
J. C. Wood and E. R. Whittemore on “An Analysis of 
Stirrer Performance.” No discussion of the paper is 
therefore necessary in this report. In the discussion 
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carried out by Bechold on plaster blocks which con- 
firmed Professor White’s conclusions with regard to 
waterproofing materials. 


THE DENSITY OF LIME AS A FUNCTION 
OF BURNING CONDITIONS 


Prof. J. R. Withrow, of Ohio State University, gave 
a preliminary outline of some experiments which were 
in process at Ohio State on the burning of lime. It 
is his purpose to carry out in a miniature limekiln, 
which has been used in some fuel studies at Ohio State, 
the effect of time and temperature of burning on the 
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of the paper Mr. Field read an analysis of the various 
stirring operations in industry and the various types 
of stirrers in use. 

H. D. Edwards, of the Linde Air Products Co., 
presented a paper on “The Use of Propane in Refrig- 
eration.” An interesting recent development in this 
field has interest to householders and other users of 
relatively small refrigeration units. Propane has many 
advantages. It has no corrosive action on metals and 
its water solution is harmless. It is stable, can be 
used in ammonia installations, produces lower tempera- 
tures than ammonia and is not dangerous except when 
it. displaces the oxygen necessary for respiration. 
Considerably more expensive than ammonia, it is not 
expected to displace it, but will find an extensive use in 
its own field. 

W. B. Pratt, of Boston, read a very interesting paper 
on “Sulphur Substitution Products of Terpenes.” The 
work was undertaken to throw some light on the vul- 
canization of rubber, and the simpler substances were 
studied. How is sulphur combined in such compounds? 
Probably it is largely molecularly combined in several 
positions in the molecule. These facts have been estab- 
lished. There is some doubt as to the rest of it, how- 
ever. The paper aroused some interesting comment. 

Prof. J. H. James, of Carnegie Tech., made a fur- 
ther report on his experiments with oxidized oils. A 
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complete discussion of this paper will be postponed till 
a later issue. Another report of progress in a special 
field was made by Prof. Edward Bartow, of Iowa, “The 
Purification of Sewage by Aération in the Presence of 
Activated Sludge.” Typical recent installations were 
described, such as those in Chicago, Milwaukee and 
Houston, all operating on the diffusion process. The 
mechanical aération principle used in England was also 
described. Various types of aérators and settling tanks 
received attention, and it was pointed out that practical 
demonstrations have shown the value of the dried mate- 
rial as fertilizer. Problems in the disposal of packing- 
house waste were also considered, the sludge rising to 
the top after treatment with H,SO.. 


ABSORPTION OF GASES IN TOWERS 


Three papers on this general subject were presented. 
All three were definite contributions to the modern con- 
ception of chemical engineering as a study of unit 
processes. It was unfortunate that preprints could not 
be obtained, for most of the auditors were utterly un- 
able to follow the analysis, which was essentially 
mathematical. 

The paper by F. C. Blake, of the du Pont company, 
on “The Resistance of Packing to Fluid Flow” derived 
several relationships, assuming first, a dimensional 
homogeneity in the packing, and second, where the 
packing is irregular as in pumice, etc. The relationships 
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abscissas, where P is the pressure gradient, d the density 
of the fluid, M the mass velocity and « the viscosity. 
Experiments showed that a relationship of this kind 
does exist. 

Data with one fluid can thus be used to estimate the 
pressure drop with another fluid or at different tem- 
perature. 

W. B. van Arsdale, of the Brown Company, discussed 
“The Effect of Rate of Flow on Absorption of Gases,” 
and so did Prof. R. T. Haslam, of Massachusetts 
Institute of Technology. Mr. van Arsdale is after a 
fundamental equation (consequently not simple) which 
will apply to a wide range of tower design and condi- 
tions of operation. Previous 
work with constants based 
on the assumption of uni- 
form temperature and uni- 
form flow may vary as much 
as 300 per cent. It is certain 
that the volume of gas va- 
ries; the heat of solution also 
varies. Solubility does not 
follow Henry’s law and 
there are undoubtedly cases 
where slow side reactions 
affect the results. Perform- 
ance of towers may be ex- 
pressed as an absorption 
coefficient, absorption factor, 
per cent saturation of liquid, 
per cent removal of gas or 
by a so-called solute trans- 
fer coefficient. 

The paper is too full of 
meat to stand a short ab- 
stract.. It can perhaps best 
be described as an attempt 
to determine by mathemat- 
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ical relationships the optimum style and size of the 
unit packing, the ratio of height to diameter of tower, 
the ratio of liquid supply and of gas supply per square 
foot of cross-section and the temperatures of both 
phases. Each of these factors affects the transfer 
coefficient. 

Professor Haslam’s paper reported results obtained 
on tower efficiency in some experimental work at one of 
the experimental plants. It must be admitted that 
M.I.T. never had a reputation for dodging mathematics 
and therefore if, in figuring tower efficiency, or K,4 as 
they call it, they lump several effects into a general and 
approximate constant, serious consideration must be 
given the question before concluding that the analysis 
is not rigid enough. After all, results within 10 or even 
20 per cent are as close as can be expected in designing 
such equipment. It remains for further data to establish 
whether a more rigid analysis is necessary. There is no 
essential disagreement in the two papers. 

The final paper was a most entertaining and instruc- 
tive one by Dr. Jerome Alexander on “The Importance 
of Impurities.” Many examples of the value of minute 
traces of foreign material were mentioned, extending 
from the iodine in food, absence of which causes goitre, 
to such industrial applications as the Welsbach mantle. 





Something Better in Enamel Smelters 


Principles and Practices of Metallurgical Furnaces 
Successfully Applied to Terra Cotta 
Manufacture 


T THE MEETING of the Chicago Section of the 
American Ceramic Society, Dec. 2, 1922, H. E. 
Davis, of the Northwestern Terra Cotta Co., outlined 
the principles of design and construction which: have 
been used in a recently completed enamel smelter. 
Metallurgical furnace experience has been adapted to 
the requirements of enamel smelting and it is expected 
that operating results will prove the advantages of 
this type. 

Desiring something more economical than the method 
of smelting enamel first in saggers, a careful study 
of available smelters was made and the conclusion was 
reached that it would be best to have one designed by 
engineers familiar with the latest developments in 
metallurgical furnaces. The Singers-Kennedy Construc- 
tion Co. was given the problem of designing and build- 
ing as good an oil-burning furnace as possible for the 
purpose desired. The furnace as constructed is 12 ft. 
long, 7 ft. wide and about 6 ft. high. 


BURNERS AND COMBUSTION CHAMBERS 


Gas oil (34 to 36 Bé.) is delivered to Advance Fur- 
nace & Engineering Co. burners at 20 lb. pressure, 
being hedted in a steam box to about 130 deg. F. Air 
is furnished by a Roots blower at about 15 lIb., with 
no preheating. The atomized oil is further broken up 
by being sprayed against a quarter sphere of car- 
borundum suspended about 8 in. in front of the burners. 

The combustion chamber is 4 ft. wide at the burner 
end, narrowing to a 2-ft. opening into the smelting 
chamber. The arch slopes down and the sides slope 
in, the entire length being about 30 in., which has been 
found necessary for completely burning oil, and deliver- 
ing only hot gases to the smelting chamber. Comp!cte 
combustion is effected largely through radiant heat, 
thrown back from thé side walls of the combustion 
chamber. The angles of these are so designed as to 
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throw heat from the hottest portion back at the burner 
openings. Of the air required, 50 per cent is taken in 
through the burner ports and 50 per cent may be sup- 
plied through two more ports alongside of the burners. 
These can easily be closed off with a soap brick when 
desired. 

SMELTING CHAMBER 


’ While many enamel furnaces have an arch which 
slopes down toward the center of the bath, thus forcing 
the hot gases into close contact with the enamel at 
high velocity, exactly the opposite principle was used 
in this smelting chamber. In accordance with metal- 
lurgical experience, the arch is built like a turtle back, 
arched both lengthwise and crosswise. The hot gases 
thus slow down to a rather lazy passage over the center 
of the bath, permitting a maximum amount of heat to 
be given up. In addition to this, the shape of the arch 
concentrates the radiant heat at the thickest part of the 
bath where it will do the most good. 


DRYING TABLE 


At the end of the kiln the waste gases are drawn 
through a flue which is covered with a 3x6-ft. drying 
table to dry the quenched frit before grinding. It 
is estimated that the gases will reach the drying table 
at approximately 1,400 deg. F. and the stack at about 
1,000 deg. F. 

INSULATION 


Loss of heat through the furnace walls is reduced 
to a minimum by efficient insulation. 

The bottom of the kiln is 11 in. of Sil-O-Cel brick 
underneath three courses of firebrick and a 6-in. 
hearth-tile. The walls are 9 in. of Sil-O-Cel brick, out- 
side of 9 in. first quality firebrick and 6 in. hearth-tile 
down at the bath level. 

The crowns are all 9 in., with Sil-O-Cel C-3 grouted 
over, thinly of course, at the center to prevent holding 
too much heat at this point. All arches and inner walls 
are made with “buttered joints” of high-grade fireclay 
and pointed up with high-temperature cement. As the 
insulating brick form the outer walls and are very soft, 
the entire furnace was incased in an armor of *-in. 
steel plate. This is a great protection to the insulation 
from knocking against it, and also prevents heat losses 
through cracks which might develop. The drying table 
and the flues leading in to it are all well insulated. 
The charging door is made of C-3 Sil-O-Cel, 9 in. thick. 

Some interesting data on the value of insulation were 
found by actual tests. A 13-in. non-insulated firebrick 
wall has a loss of 1,450 B.t.u. per square foot per hour 
opposite the hottest point; 44 in. insulation reduces 
this to 350 B.t.u. per square foot per hour. An 18-in. 
firebrick wall non-insulated loses 1,100 B.t.u. per square 
foot per hour. The same thickness of wall built of 
9-in. firebrick and 9-in. insulation, as in this furnace, 
loses 225 B.t.u. per square foot per hour. 


HEARTH LINING 


Although the ideal hearth lining would be one tight 
enough to prevent absorption of the molten frit and yet 
open enough to resist sudden temperature changes 
without spalling, such an ideal is difficult to find in 
practice. In this furnace an experiment is being made 
with large blocks of Indiana clay burned almost to 
vitrification. The body used for this is the same as 
that to which the enamels are fitted in the ware, so that 
there will be little danger of attack by the molten frit. 
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It is hoped that spalling will also be reduced. The 
interior of the hearth is 3x6 ft., made up of blocks 
6x12x18 in. 


DATA ON THEORETICAL FUEL CONSUMPTION 


Although no tests have been made, the efficiency 
may be taken conservatively as 30 per cent, since the 
furnace is patterned very closely after a heat-treating 
furnace which had an efficiency of over 40 per cent on 
actual test. The maximum batch will be 400 Ib. to be 
melted at 2,500 deg. F., specific heat about 0.3. There 
will thus be required 400 *« 2,500 * 0.3, or 300,000 
B.t.u., but as the efficiency is 30 per cent, 1,000,000 B.t.u. 
will have to be supplied. With oil at 140,000 B.t.u. per 
gallon, this would mean about 7.2 gal. of oil per heat. 

No enamel has been melted as yet, but preliminary 
trials to test out the burners and to dry out the struc- 
ture seem to indicate that the furnace heats up very 
rapidly and that the combustion chamber does all that 
is expected of it. 





A New Artificial Zeolite 


Recently the British firm of Crosfields, manufacturer 
of soda and sodium silicate, has succeeded in making a 
satisfactory artificial zeolite. This material, which is 
being marketed under the trade name Doucil, is com- 
petitive with the semi-natural Permutit, Refinite 
and Borromite products. According to the British 
patent specifications Nos. 142,974 and 177,746, there 
are two different types of product, the former 
being more suitable for drying air and recovering 
solvent vapors on lines similar to those adopted in 
America by the Silica Gel Corporation, while the latter 
is more suitable for water softening and purification. 
The former product is obtained by neutralizing by 
means of hydrochloric acid about 50 per cent of the soda 
in a dilute solution of silicate of soda, the final product 
containing on the dry basis about 124 per cent Na,O 
and 87 per cent of SiO,. Doucil, on the other hand, is 
prepared by intimately mixing at temperatures below 20 
deg. C. dilute solutions of sodium aluminate and “neu- 
tral” sodium silicate in order to obtain a product con- 
taining between 6 per cent and 16 per cent of alumina 
based upon the total solids originally present in the 
mixture. In both cases a stiff gelatinous mass is ob- 
tained after it has stood for a few minutes and by 
carefully drying at a gentle heat down to about 60 per 
cent moisture content it is possible to lixiviate the 
mass, remove the soluble constituents and leave the 
granular, semi-transparent and insoluble artificial zeo- 
lites ready for use. By varying the strength of the 
solution and also the final moisture content, it is pos- 
sible to obtain gels containing various percentages of 
alumina between the limits given above. 

The product is being sold at 11 cents a pound and it 
is stated that 1 cu.ft. will soften 1,000 gal. of water 
containing ten parts of calcium oxide per 100,000 or the 
equivalent of calcifm and magnesium oxides. For re- 
generation 4 lb. of common salt is required per cubic 
foot of the material, and this is believed to be consider- 
ably less than the amount required by other zeolite 
materials. A guarantee is given that 5 per cent of the 
dry weight of the material is capable of being ex- 
changed for calcium compounds and in experimental 
work 7 to 8 per cent has been obtained. Experiments 
are also in progress in regard to solvent recovery and 
air drying, but the makers’ intention is to sell the 
material and not to manufacture actual plants, 
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Fundamental Properties 


Of Commercial Limes 
Il— The Settling of Milk of Lime Suspensions 


By M. E. Hotmes*, G. J. FINK+ AND F. C. MATHERSt 


HE characteristics of a milk of lime suspension 
are of considerable importance in connection with 
the use of lime in many chemical and industrial 
processes. The rate of settling or permanency of such 
a suspension is of particular and direct importance in 
such processes as the unhairing and plumping of hides, 
the preparation of glue and gelatin, the defecation of 
sugar juices, preparation of whitewashes and lime 
paints, the preparation and use of sprays and insecti- 
cides, the treatment of water supplies, sewage disposal, 
treatment of textiles, and saponification and clarifica- 
tion of fats. In other processes involving the use of 
lime, such as causticizing, preparation of bleach and 
bleaching solutions and a number of processes in other 
industries, this property is of indirect importance in 
influencing the rate of reaction, rate of settling of 
sludges, etc. The particle size and nature of the ulti- 
mate product in the case of certain chemicals may in 
fact be more or less affected by differences in settling 
rates of the lines used. 

Kohlschutter and Walther’ have investigated the set- 
tling rates of suspensions obtained by slaking calcium 
oxide prepared from various sources and slaked with 
solutions of substances such as calcium chloride, oxalic 
acid or sodium carbonate. Determinations were made 
on products obtained by use of sufficient solution to 
yield a wet hydrate and no data were obtained relative 
to dry hydrates. . They found that the rate of settling 
was greatly influenced by the kind and concentration 
of the solutions used in slaking the quicklimes. Their 
results are of theoretical interest only because c.p. ox- 
ides were used and concentrations of the slaking solu- 
tions which were employed were far greater than would 
be considered practical in industrial operations. 

It is the purpose of the present article to present the 
results of a comparison of settling rates of a large 
number of representative commercial quicklimes and 
hydrates and the results of a study of the conditions 
affecting the rate of settling. Part of this work was 
done in the laboratory of the National Lime Association 
and part under a fellowship agreement with Indiana 
University. 

The determinations of rates of settling reported here 
were made on portions of the same stock samples of 
quicklimes and hydrates whose available lime content 
were reported in the first paper of this series." These 
limes represent all types of lime, varying widely in 
physical properties and ranging in chemical composi- 
tion from the high-calcium to the high-magnesium type, 
and are of the average quality furnished continuously 
to the trade by companies located in all sections of the 
country. 

The rate of settling was determined as follows: 

(1) Quieklimes. Seven and one-half grams of the 
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quicklime was carefully slaked to produce a putty of 
approximately normal consistency and permitted to 
stand for 24 hours. After this period of curing the 
putty was transferred to a 100-c.c. graduated cylinder 
having an internal diameter of 23 mm. and water added 
to bring the total volume to 75 c.c. The cylinder was 
then shaken to disintegrate and disperse the lime, after 
which the volume was made up to 100 c.c. and the cyl- 
inder again shaken for 30 seconds to insure uniform 
mixing. It was then permitted to stand without dis- 
turbance and the top of the lime suspension as it set- 
tled out was read at intervals of 5 minutes. The final 
volume (after 24 hours) was recorded in each case. 

(2) Hydrated Limes. Ten grams of hydrated lime, 
equivalent approximately to 74 grams of high-calcium 
quicklime, was mixed thoroughly with sufficient water 
to produce a putty of normal consistency and the paste 
permitted to stand for 24 hours to insure wetting of all 
the particles. This was transferred to a graduated cyl- 
inder and the settling rate determined as for quick- 
limes. 

As indicated below, the concentration of the milk 
of lime suspension affects the rate of subsidence and the 
nature of the settling phenomenon. Consequently it 
was necessary in these tests to select such a concentra- 
tion that the suspended material would settle en masse 
in order to get anything like an accurate comparison 
of the various limes. It was found that concentrations 
below 10 grams of hydrate or 73} grams of quicklime 
per 100 c.c. would not give a definite line of demarka- 
tion in many instances. These quantities were there- 
fore chosen as satisfactory. With most limes the super- 
natant liquid became quite clear after the first few 
minutes. In those instances where a slight milkiness 
persisted the quantity of material remaining in suspen- 
sion represented only a very small fraction of the total 
solids present and would be insignificant in most proc- 
esses involving such suspensions. 

The data on settling of suspensions of freshly slaked 
quicklimes are tabulated in Table I and of suspensions 
of hydrated limes in Table II. Records were obtained 
at intervals of 5 minutes, but only a portion of the data 
is recorded here. In Tables III, IV, V and VI the limes 
are classified as to available lime content. 
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TABLE V—CALCIUM HYDRATED LIMES 








TABLE VII—EFFECT OF AMOUNT OF WATER 
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46a 50.0 24 78.36 D 86 64 42 26 26 26 
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TABLE VI—MAGNESIUM HYDRATED LIMES 


N.L.A Time Required to Final Volume Available Lime 
Hydrated Lime No. Settle to 50 c.c. 24 Hr. Non-Volatile Basis 
23a 58.0 25 52.91 
25a 26.5 24.5 77.75 
52a 39.0 24 44.15 
65a 14.5 20.5 48.59 
7la 39.5 29.5 51.10 
74a 44.0 27.5 49.55 
75a 30.0 26.5 58.35 
103a 39.0 27.5 48.25 

Average. ........ 36.3 25.6 








Curves obtained by plotting the volume of sediment 
against time for typical quicklimes and hydrates are 
shown in Figs. 1 and 2. 

The data obtained in the study of the conditions af- 
fecting the rate of settling are given in Tables VII, 
VIII, IX and X. 


DISCUSSION 


It will be seen that the curves showing the settling 
rates of typical hydrates and quicklimes are made up 
of two portions. The portion representing the earlier 
stages of the process more truly represents settling 
rate. As the settling continues the concentration of 
particles in the lower part of the settling tube is slowly 
increased and this zone of thickening, gradually merg- 
ing with the zone of free settling, results in a slowing 
up of the rate of subsidence. Any further subsidence 
of the solids then really represents a dewatering effect. 
Although this last effect is characteristic of each par- 
ticular lime, the real differences in settling character- 
istics are irdicated by the upper portions of the curves. 
For that reason we have tabulated in the data the time 
required to settle to a volume of 50 c.c. For most 
purposes this value serves to differentiate and character- 
ize the different limes. 

The lower portion of the curve representing thicken- 
ing or dewatering is interesting in connection with cer- 
tain uses of lime, and data on the water-holding capacity 
of the different limes which will be published later 
will undoubtedly bring to light certain interesting dif- 
ferences. Some of these limes settle quickly to a thick 
dense mass, while others form a loose, free-moving mass 
with a very high water content. These differences are 
due chiefly to differences in the physical characteristics 
of the flocs and their interholding capacity. 











TABLE X—EFFECT OF TIME OF SOAKING 
——Amount Settled After Minutes— 
" Final 
Time After Mixing 5 15 30 60 120 Volume 
24 Hr 
MIN, <6 shits dia Ski nei baie Ae <n b oe dle 91 72 49 31 31 31 
tt ds wud hss Sitewide deeded 92 75 51 31 31 31 
Pes nab cnetvn cekawandnalinechuas 92 77 54 32 31 31 








It is apparent from the data in the tables and the 
curves that, in general, suspensions of freshly slaked 
limes settle much more slowly and vary much more 
widely in their rate of settling than suspensions of com- 
mercially hydrated limes. Various factors are effective 
in producing these differences and numerous theories 
have been proposed to explain them. 


Factors AFFECTING RATE OF SETTLING OF 
SUSPENSIONS IN GENERAL 


A number of factors have been recognized as affect- 
ing the rate of settling of the particles which make up 
a suspension. 

(1) Density of the Material. The specific gravities 
of the calcium hydrated limes examined vary from 2.170 
to 2.558, with an average value of 2.281, and of the 
magnesium hydrates from 2.237 to 2.586, with an aver- 
age of 2.433. The latter as a class settle faster, but 
within each class the settling rates are not in the same 
order as the specific gravities and there is no discern- 
able correlation between the two properties. The effect 
of other factors governing settling evidently outweigh 
the effect of gravity in the particular cases. 


(2) Size of Particles. In general fine particles will 
settle less rapidly than coarse particles of the same 
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absolute density. In practice, and this is particularly 
true of limes, the particles of a given material are 
rarely of uniform size and the nature of settling phenom- 
ena is more strictly a function of the relative pro- 
portions of particles of different sizes than of either the 
mean size or the true density of the material. It is 
conceivable that two samples might appear to settle at 
the same rate as judged by the subsidence of the col- 
umn of suspended matter, yet the percentages of mate- 
rial remaining in suspension in the two at any given 
time might be considerably different as a result of the 
different rates of settling of the different sized par- 
ticles, the determining factor in the rate of settling 
according to this standard being therefore the rate of 
settling of the finest particles. The finer these become 
the less is the effect of gravity and the nearer the ap- 
proach to the colloidal state and the better the conditions 
for a permanent suspension.’ 

It is probable that in the case of most hydrated 
limes the colloidal state is not reached by a very appre- 
ciable proportion of the mass. There are very probably 
larger proportions of the more finely divided material 
and perhaps more colloidal matter in the suspensions of 
freshly slaked lime. Although no determinations have 
yet been made of the relative proportions of particles 
smaller than 250 mesh in these limes, it is probable that 
such differences may largely account for the variations 
in rates of settling. In the case of the hydrated limes 
there is no apparent correlation between the settling 
rate and the percentage of material passing the 250 
mesh. The factors involved in the slaking of limes 
which would tend to affect particle size are discussed 
below. 


(3) Concentration. The effect of concentration in 
the settling of suspensions is evidenced by the fact that 
in the case of very dilute suspensions containing some 
rather finely divided material there is no definite line 
of demarkation between the dispersed material and the 
dispersing liquid, whereas, if the concentration of the 
solids is increased, a concentration will be reached at 
which a line of demarkation will be shown. In the case 
of the dilute suspension a certain separation or classifi- 
cation of particles takes place and there is a free move- 
ment of individual particles, the coarsest settling first 
and the finest remaining in suspension. In the other 
case, however, there is no independent movement of 
individual particles, the coarser particles being retarded 
by the finer material which they carry down. As stated 
above, such concentrations were used in these tests 
that in most instances a definite line of demarkation was 
obtained. 


(4) Charge on the Particles. In suspensions where 
a portion of the material approaches the colloidal state 
the effect of the charge on the particles is to be con- 
sidered, the stability of such suspensions being deter- 
mined by the conditions governing or affecting the na- 
ture and intensity of the charge. No specific data on 
this point in relation to limes are yet available, but 
the general effect of the addition to limes of various 
substances including salts is indicated below. 


5) Aggregation or Flocculation. The conditions 
governing the tendency of the individual particles of 
a dispersed material to form aggregates must neces- 
Sarily influence the rate of settling of that material. 


‘Deane, “Settling Problems,” Trans., Am. Elec. Soc., vol. 37, 
Pp. 71 (1920). An excellent discussion of the factors governing 
settling. See also “Third Crop Pest and Horticultural Report,” 
Oregon Agr. Col. Exp. Sta., Jan. 10, 1921, and J. Ind. Eng. Chem., 
vol. 14, p. 314 (1922 
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These conditions as applied to limes will be considered 
in some detail. 


EFFECT OF CONDITIONS OF SLAKING 


In the production of hydrated limes and in the prepa- 
ration of suspensions of freshly slaked quicklime there 
are a number of conditions imposed which may deter- 
mine to a marked extent the above-mentioned factors 
and hence affect the settling rates of the products. 
Among the most important of these may be mentioned: 


(1) Amount of Water Used in Slaking. Presumably 
the difference between the settling rates of hydrated 
limes and freshly slaked limes can be largely accounted 
for by the different conditions in hydrating, the most 
important of which is the relative quantities of water 
used. Commercial hydrated limes are usually made 
under conditions which produce a dry material with- 
out excess of water, while the milk of lime obtained 
from the quicklime under consideration was always ob- 
tained with excess of water to produce a wet product. 
The specific effect of these different conditions is quite 
strikingly illustrated by the data obtained by slaking 
the same limes in one case to a dry hydrate and in the 
other to a wet hydrate. These data are given in 
Table VII. 

Whether these differences are due alone to differ- 
ences in size of particles or the formation of aggre- 
gates, which may be a manifestation of polymorphism, 
or to the production of actually different chemical in- 
dividuals such as differently hydrated molecules is un- 
certain. There are evidences of aggregation of par- 
ticles in case of the commercial hydrates‘ and also 
certain indications of the existence of crystalline hy- 
drates’ and hydrated calcium hydroxide.° The varia- 
tions in quantities of water affect not only the tem- 
perature of reaction but also the rate of reaction, both 
of which may affect the physical and chemical properties 
of the product. 


(2) Temperature of Slaking and (3) Temperature 
to Which Hydrate Is Heated After Slaking. Both of 
these conditions are different in the production of lime 
suspensions in practice, and their exact effect is not 
clearly defined in the data comparing all limes, but it is 
specifically indicated in Table VIII. In experiment 
No. 1, the suspension was prepared by dropping a sample 
of N.L.A. quicklime, which had been heated to redness, 
into 50 c.c. of boiling water. No. 2 was prepared by 
using the cold lime and cold water. In experiment 
No. 3 another portion of the red hot lime was dropped 
into 50 c.c. of ice and water. 

It is evident that the lower the temperature of slak- 
ing the slower the hydrate settles. Additional data in 
this connection will be published later. 

The temperature to which the hydrate is heated after 
slaking is different under the conditions obtaining in 
the processes of wet slaking and dry slaking. The 
different commercial hydrates are very probably pro- 
duced under considerably different conditions as re- 
gards the temperature to which the already hydrated 
particles are heated, although no definite data are avail- 
able on this point. Unpublished data do indicate that 





*Avaliable ry Content, Chem. & Met., vol. 27, p. 349 (192 
U. S. Pat. 1,410,087 


S‘Emley, Rock Products, vol. 24, p. 34 (1921). 


*‘Chimonov, J. Russ. Phys. Chem. Soc. vol. 44, p. 201 and Chem, 
Abs., vol. 6, p. 1409 (1912). Burdakov, J. Russ. Phys. Chem. 
Soc., vol. 44, p. 1325 and Chem. Abs., vol. 7, p. 738 (1918). Seli- 
vanov, J. Russ. Ph . Chem. Soc., vol. 44. p. 1797; vol. 45, p. 
1535 and Chem. A vol. 7, p. 946, (1913). Carazzi, Gazz. 
Chem. Ital., vol. 45, I, *D. 529 (1915), and Chem. Abs., vol. 10, p. 
1456 (1916). 
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hydrates prepared in the laboratory and heated to tem- 
peratures above 100 deg. but below 450 deg. settle 
faster than those not so heated. It is quite possible 
that in the commercial hydrator temperatures may rise 
locally to a sufficient degree to form an “oxyhydrate” 
which may show a tendency to crystallize and increase 
the rate of settling.’ 


(4) Use of Chemicals in Slaking. Data recorded in 
Table IV show the effect of slaking the lime in sugar 
and calcium chloride solution. 

It is apparent that the rate of settling is accelerated 
by the presence of calcium chloride in the slaking water 
used in producing the hydrate and retarded by the pres- 
ence of sugar. The effect of adding sugar or salt 
after the suspension is made is of relatively little impor- 
tance. 


(5) Time of Soaking of Hydrate. As evidence of 
the possible presence of aggregates in commercial hy- 
drates as the result of which their settling rates would 
be greater than those of the freshly made wet hydrate 
it has been shown that the length of time which a 
hydrate is soaked in water changes its rate of settling 
to a noticeable extent. The rate of settling immediately 
after mixing is more rapid than the rate after standing 
in contact with the water for some time. Data upon 
which this conclusion is based are given in Table X. 


CONCLUSIONS 


The data given in Tables III to VI indicate that sus- 
pensions of magnesium limes as a class settle much 
more rapidly than do suspensions of calcium limes. 
This may probably be explained by the fact that in cal- 
cining a magnesium lime the temperature required to 
decompose the calcium carbonate is very much above 
that required for the magnesium carbonate. The re- 
sulting magnesia is therefore superheated and is not 
so thoroughly dispersed in the slaking of the lime. The 
suspensions of the material would consequently be ex- 
pected in general to contain a large proportion of coarse 
material and to settle more freely than that obtained 
from the high-calcium lime, which may be quite thor- 
oughly disintegrated and dispersed. 

From a consideration of the data in these tables it 
can also be said that those limes, both calcium and mag- 
nesium, which as a class have a high available lime 
content, settle slowest. It would naturally be expected 
that the higher this value the greater the number of 
patricles of the quicklime to undergo reaction during 
hydration. This would result in a breaking down of 
aggregates and a more thorough dispersion of the sus- 
pended particles in the milk of lime. 

There are some notable exceptions to this conclusion. 
Lime No. 87, for example, with an available lime con- 
tent of 94 per cent, settles out immediately. It is ap- 
parent, therefore, that in some cases factors other than 
those considered are of much importance. 

A third generalization can be made—viz., that among 
the calcium limes the freshly ‘slaked materials settle 
more slowly than the suspensions made from the me- 
chanically hydrated limes. As pointed out above, the 
conditions obtaining in the mechanical hydration are 
such as to favor higher temperatures, which would tend 
to induce certain chemical reactions resulting perhaps 
in the formation of small quantities of an “oxyhydrate” 
which is described by Emley’ as “a hard, gritty, yellow- 


"miley, Bur. Standards Technologic Paper 85; Trans., Natl. 
Lime Mfrs. Assn., 1914. 


‘Bur, Standards Tech. Paper 85, p. 17. 








ish material which shows a tendency to crystallize.” 
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The aging of the incompletely dried hydrate might 
eliminate this condition to some extent, but on the 
other hand it may induce aggregation or crystallization 
of the amorphous hydrate, resulting in slightly coarser. 
and less easily dispersed particles. The sum total of 
this effect would vary with the various lines depending. 
upon the other properties of the lime. 

It will also be noted that the differences between the 
settling rates of hydrates are much less than the dif- 
ferences between the rates of settling of the freshly 
slaked material. Slaking with excess of water brings 
out the individual characteristics of the limes in this 
respect, while mechanical hydration tends to smooth 
out or reduce these differences. Extreme conditions 
in rate of settling are therefore best obtainable with 
quicklime. On the other hand, the use of hydrated 
limes will result in greater uniformity. There are a 
few exceptions to the conclusion that hydrated limes 
settle more rapidly than freshly slaked limes. No. 86 
is an example. This discrepancy can be explained in, 
this case by the fact that it contains a considerable 
amount of silica which is removed in the mechanical 
process of hydration, thereby eliminating a considerable, 
amount of rapid settling material. 

The differences between the slaked magnesium limes 
and the corresponding hydrates are much less than in 
the case of the calcium limes. The conditions obtain- 
ing in the mechanical hydration and storage, as com- 
pared with the slaking process, are probably more 
favorable for hydration of magnesia, thereby minimiz- 
ing the difference in the degree of dispersion and set- 
tling rate of the magnesium limes. 


There are indications that the lower the temperature. 


of slaking the slower the hydrate settles. After-heat- 
ing, if not excessive, tends to increase the rate of 
settling. 

The effect of chemicals in the slaking solution is 
very marked. Certain chemicals, such as sugar, reduce 
the rate of settling and others, such as CaCl,, increase 
the rate of settling. 

The effect of increased time of soaking of the me- 
chanically hydrated materia! is to decrease the rate of 
settling. 

A survey of the data as a whole shows that it is 
possible to obtain a high-grade lime of almost any 
desired settling characteristics and that the settling 
characteristics of any given lime can be materially 
altered by suitable treatment. 





Use of Gunite in Preserving Mine Timbers 


A most important question, on which adequate data 
are not available, is the effect of. gunite in retarding 
the decay of timbers to which the gunite is applied, 
states the Bureau of Mines in Serial 2397, just issued. 
It is obvious that such information can be obtained 
only by observation of gunited timber in comparison 
with exposed timbers under similar conditions over a 
period of years. Experiments at the United Comstock, 
North Star and Empire mines and at the University 
of California are being watched carefully by the Bureau 
of Mines, and the final results will be published. From 
what has been learned of the density and non-porosity 
of gunite and its resistance to the absorption of water, 
it seems reasonable to believe, if. sound timbers free 
from decay are carefully and completely covered with 
gunite, that the gunite coating will protect the timber 
against the attack of fungus and insects, and thus re- 
tard decay. 
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Polishing Aluminum and Its Alloys 
for Metallographic Study 


By E. H. Dix, Jr. 
Chief, Metals Branch, Engineering Division, Air Service 


METALLOGRAPHIC STUDY of aluminum and 
its alloys presents difficulties which are unique to 


this class of material. Aluminum itself is very soft 
and contains, even in its purest commercial form, 
constituents relatively much harder formed with other 
elements such as iron, silicon and copper. This 
combination of very soft matrix which is easily 
scratched, and hard particies which are easily blurred 
over, presents an exceedingly difficult polishing task. 
In addition the alloys are very difficult to etch, for 
in any given alloy there are usually three or more 
constituents to be identified. With our present methods 
of etching it is possible to bring out the grain 
boundaries and perhaps identify one of the constituents 
present, but the etching generally obscures the re- 
mainder of the structure. 

Recently it has been found possible to obtain a 
polished surface practically free from scratches and in 
which the hard constituents stand out in slight relief 
and in varying colors so that with few exceptions they 
can be identified without etching. The following is a 
brief description of the methods employed for this 
purpose in the metallurgical laboratory of the Engi- 
neering Division of the U. 8S. Army Air Service, 
McCook Field. 

The first operations in the preparation of a specimen 
differ little from those used for other materials. Saw- 
ing should be performed with care so that the depth 
of metal disturbed is not so great but that it is entirely 
removed by grinding. Grinding is preferably done on 
two wheels, a coarse one to remove all of the material 
disturbed by sawing and a finer one to furnish a plane 
surface relatively smooth for subsequent operations. 
The specimen should be held against the coarse wheel 
so that the cutting is in a direction at right angles to 
the striations from the sawing. It is well to do more 
than just take out these grooves, because there is always 
a flow of metal underneath the saw tooth. Cutting on 
the fine wheel is again at right angles to the striations 
left by the coarse wheel, and this process of crossing 
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FIG. 1—DARK SILICON AND HALF-TONE FeAl, 
IN ALUMINUM INGOT. UNETCHED. x 1,000 


the direction of cutting is followed in the subsequent 
polishing on papers; it is an old story to metal- 
lographers. 

Polishing on papers is best accomplished by hand, 
using a smooth swinging motion from the elbow with 
a stroke of 4 or 5 in. The pressure should be even, but 
not so light that the cutting is too slow; as the finer 
papers are reached the pressure should become lighter 
and lighter, because the heavier pressures at this stage 
make deep scratches which take longer to remove on the 
next paper. Care should be taken that the specimen 
is not rocked, causing it to be high in the center and 
low on the edges, because on the next paper it will be 
necessary to take down this high center before the 
scratches on the edge are reached. 

Immediately after the grinding operation the paper 
may be any fine grade emery paper or grade No. 2 
of the “Hubert Papers.” (These are specially prepared 














3 








Fig. 2—Light gray constituent forming Chinese script markings. 
No. 1 ingot. 


FIGS. 2 AND 3—IRON-SILICON COMPOUND. UNETCHED SPECIMENS. 






x 500 


Fig. 3—Iron-silicon compound, showing somewhat darker, with 
light CuAl, In a crankcase. 
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Fig. 4—-Network appearance at 60 diameters, 


for metallographic purposes, and a similar line known 
as “Manning Papers’ can also be obtained.) Then 
in succession should be used Nos. 1, 0, 00 and 000. 
Cover the 00 and 000 papers with paraffine to prevent 
loose emery particles from becoming imbedded in the 
soft aluminum. This may best be accomplished by 
dissolving the paraffine in kerosene and painting the 
liquid over the paper. By the use of paraffine, the 
specimen should remain bright and clean all through 
the operations, and after polishing on the 000 paper 
should have fine striations all in one direction and no 
traces of any scratches from the previous operations. 

The specimen should then be washed free from all 
particles of emery and grease. Small pores, so com- 
mon in the cast alloys, should be carefully cleaned; 
otherwise, particles of emery are likely to remain, only 
to come out later on the polishing cloth and form deep 
scratches. 

Wet polishing with some fine abrasive, such as Nor- 
ton 65 F alundum, is the next operation. This is 
accomplished on a horizontal disk about 8 in. in diam- 
eter rotating at from 500 to 600 r.p.m., and covered 
with soft broadcloth having plenty of nap. (The 
“Kitten Ear” variety or imported “Priestly Cloth” has 
been found to be very satisfactory.) The abrasive is 
put in a flask filled with water and shaken up. The 
pad is thoroughly wetted and supplied with abrasive 
from the flask held in the left hand, the direction 
of rotation being counter-clockwise, while the specimen 
is held in the right hand so that the motion of the 
wheel is at right angles to the striations left from 
the 000 paper. It is moved radially back and forth 
from within 1 in. of the center to within about 1 in. 
of the outside, care being taken not to turn the specimen 
on the pad. This prevents a particle of abrasive from 
cutting a groove in the specimen, as it would be likely 
to do if it were held in one place. The specimen is 
lifted from the pad and turned through 180 deg. four 
or five times during this operation in order to prevent 
a surface flow of metal in one direction. During this 
time the coarser particles of 65 F have settled to the 
bottom of the flask, and if it is not shaken the abrasive 
in suspension becomes finer and finer, so that by the 
time all of the scratches due to the fine paper have 
been removed the heavier scratches caused by the 65 F 
have also been reduced by the finer particles of the 
abrasive. Examination under the microscope at this 





FIGS. 4 AND 5—CRANKCASE OF NO. 12 ALLOY. UNETCHED 





Fig. 5—FeAl; needles, light CuAl, and black particles of silicon 
shown at 500 diameters. 
time should reveal the structure of the alloy somewhat 
obscured by very fine scratches all in one direction. 
These are removed on a second pad of the same kind 
of cloth moistened with distilled water. On this is 
sprinkled magnesia powder (sold as “Heavy Magnesia 
Powder’) which is thoroughly worked into the cloth 
by the hand and any coarse particles removed. The 
specimen is then held lightly on the pad, crossing the 
scratches from the previous operation. Move it in the 
same manner as when using the 65 F, except that the 
stroke is shorter and nearer the center of the pad. If 
the pad becomes too dry before all of the previous 
scratches are removed, the wheel is stopped, moistened, 
and more magnesia worked in. This is repeated until 
all of the scratches from the 65 F are removed. In 
this operation it is important to lift the specimen from 
the wheel frequently and rotate it through 180 deg.; 
otherwise a surface flow of the metal is sure to result. 
The pad is now washed practically clean of the 
magnesia by adding more water and working out the 
powder with the hand. The specimen is then held near 
the center of the wheel, and is slowly rotated in a 
plentiful supply of water. The object of this operation 
is to remove the scratches left by the magnesia, but 
it must be performed with the greatest care. The 
pressure and length of time required depend on the 
nature of the specimen, and can be learned only after 
considerable experience. If this operation is properly 
performed, the specimen takes on a high polish and 
is practically free from scratches. It is quite possible 
that the specimen may become tarnished before the 
scratches are removed. The tarnish first appears 
around the hard constituents, particularly between the 
fine particles in eutectic areas. It may usually be 
removed by moistening the pad, dusting on a light sup- 
ply of magnesia, and holding the specimen very lightly 
on the pad with a small radial movement back and forth, 
care being taken not to turn it. This operation leaves 
very fine striations all in one direction, but gives 4 
clear structure. Specimens very prone to tarnish may 
be left in this condition; however, these striations can 
usually be removed by cleaning the pad as before and 
rotating the specimen with a change in pressure. 
Alloys containing a considerable amount of very 
hard constituent, for instance CuAl,, should be given 
a reasonably heavy pressure, but for the purer alumi- 
nums the pressure should be very light. Often, repeated 
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trials are necessary before a satisfactory polish is 
obtained. Polishing too long causes the hard particles 
to stand out in undesirable relief, giving black out- 
lines and making focusing difficult. It is often neces- 
sary to go back to the 000 paper to correct this trouble. 
Too heavy pressure or too dry a pad when using 
magnesia causes the specimen to show milky streaks. 
These may be removed by polishing with a light sup- 
ply of magnesia at right angles to the streaks until 
they disappear. 

Magnesia as a polishing powder for aluminum was 
first mentioned by Hanson and Archbutt' in 1919 and 
is largely responsible for the success with which the 
polishing is now being accomplished. The powder feels 
coarse, but is so soft that it cuts without making deep 
scratches. It is desirable to use freshly distilled water 
with the magnesia; otherwise hard particles of car- 
bonate form which scratch the specimen. The moisture 
of the air will do the same thing if the magnesia is 
not carefully washed from the pad after using. Soak- 
ing the pad in dilute HCl removes all traces of these 
hard particles. It is a good plan to soak the pad fre- 
quently in the dilute acid over night and then carefully 
wash out the acid before using in the morning. 

When the specimen has been properly prepared, the 
structure as seen under the microscope is very striking, 
especially for magnifications of 500 or 1,000 diameters. 
The constituents are revealed in characteristic colors 
and often form geometric figures. Silicon is perhaps 
the easiest to recognize, appearing a dark slate with 
purple tinge and photographing black, as shown in Fig. 
1, of high-silicon ingot (Cu 0.32, Si 0.99, Fe 0.51, Mn 
0.0, Al 98.18) remelted and cast in standard tensile 
test-bar. The FeAl. needles are lighter than the silicon 
and have a lavender tinge. They appear in half-tone 
in the same figure. In addition to the needles there is 
a constituent, probably a compound of iron and silicon, 
that forms skeletons, often resembling “Chinese script,” 
as in Fig. 2, of No. 1 ingot (Cu 0.11, Si 0.31, Fe 0.58, 
Al 99.0). It also seems to occur in globs and some- 
times in stringers (see Fig. 3, of a crankcase alloy high 
in iron—Cu 6.70, Si 0.57, Fe 1.35). This constituent 
is the same color as the FeAl, needles and is probably 
the constituent indicated by the thermal curves of 


‘Inst. of Metals, vol. 21, No. 1 (1919). 
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Merica’* and the Eleventh Alloys Research Report.’ It 
is thought to be a compound containing both iron and 
silicon. With the present state of our knowledge it is 
not possible to distinguish between these constituents 
by etching. 

The compound CuAl, is harder than the other con- 
stituents and usually polishes in relief very quickly. 
It is nearly white with a slightly pink or orange tinge 
and appears very bright when thrown slightly out of 
focus. A network structure is formed in alloys con- 
taining over 4 or 5 per cent copper, as in Fig. 4, of a 
crankcase of No. 12 alloy (Cu 8.06, Si 0.78, Fe 0.74). 
High magnification (Fig. 5) shows CuAl,, FeAl, needles 
and fine black particles of silicon. 

Mg,Si has an iridescent blue color and is readily 
recognized. Large crystals of this compound are shown 
in Fig. 6, of an alloy made with the proper percentages 
of Mg and Si to form the compound Mg,Si (Si 20, 
Mg 35, Al 45). The same constituent is also closely 
associated with CuAl, in Fig. 7. The latter is of a sand- 
cast and heat-treated alloy, Cu 3.13, Fe 1.40, Si 0.20 and 
Mg 0.84. A figure pattern of CuAl, and aluminum con- 
tains fine black particles thought to be Mg,Si, apparently 
forming a tenary eutectic. Most of the crystals shown 
in Fig. 6 had an iridescent appearance after the first 
polish, but on repolishing the true color was found to 
be a bluish gray. The iridescent appearance of the 
small particles in which Mg,.Si is usually found in the 
commercial alloys is thought to be due to a sort of 
tarnish which is difficult to prevent. 

The compound MnAl, appears nearly the same color 
as the “X constituent” and often takes a similar form, 
and it is therefore very difficult to distinguish between 
them. When found in the same field, however, the 
MnAl, is seen to be more of a dove gray, lacking the 
lavender tinge of the “X constituent.” The MnAl, 
is also apparently softer than the “X constituent” and 
in consequence has a dull flat appearance and does not 
appear bright at the edges when thrown out of focus. 
Since the “X constituent” does give a bright outline, 
this serves as a convenient way of distinguishing 
between them. 

It is necessary to caution against hastily identifying 





*Scientific Paper 337 of Bureau of Standards. 
‘The Institution of Mechanical Engineers (British), 1921. 














FIGS. 6 AND 7—MICROS SHOWING Mg;Si. 
Fig. 6—Mg,Si crystals in specially prepared alloy. xX 100. 





UNETCHED 
Fig. 7—Heat-treated Duralumin; light CuAl, and fine particles 
of Mg,Si forming ternary eutectic with Al. xX 500. 
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the various constituents by means of the description 
given above, because due to differences in the polish 
some very misleading effects may be obtained. In case 
of doubt it is advisable to repolish, carefully examining 
the specimen after different stages. This is a par- 
ticularly valuable precaution just before rotating the 
specimen on the pad in the final operation, using only 
water, because it is this last operation that some- 
times alters the appearance of the structure. Also, 
different equipment with other sources of illumination 
and lens systems will undoubtedly alter the appearance 
of the different constituents. 

This description of the color of the constituents is 
based on their appearance, using a tungsten are with 
a Wratten No. 78 filter. This combination gives a light 
closely approximating daylight. For photographic work 
the Wratten E orange filter has been found to give the 
best contrast. 

A set of comparison standards of definite composi- 
tions will be found a great aid for the identification of 
unknown constituents. These samples may be preserved 
by a coat of cedar oil such as is commonly used for 
oil objectives. This prevents tarnish and may be 
quickly removed by alcohol, although if the oil is put 
on thin and permitted to dry thoroughly, it is not 
necessary to remove it from the specimen. 

In conclusion I desire to acknowledge the very skillful 
assistance of Clifford McMahon in polishing the speci- 
mens, and of J. H. Hester for developing and printing 
the plates. 
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By WELLINGTON GUSTIN 


Doubling Height of Smelter Stack Causes 
Fume Damage 


The United States Circuit Court of Appeals affirms 
a judgment for Peter Henke in his action brought 
against the St. Louis Smelting & Refining Co. for dam- 
ages to his orchard from fumes of defendant’s smelting 
plant. 277 Federal, 666. 

In 1904 defendant constructed a large smelting plant 
in Madison County, Illinois, near the city of St. Louis, 
Mo., for the refining of lead and other minerals. Plain- 
tiff owned 30 acres of orchard in the vicinity of the 
plant, which he claims was permanently injured, caused 
by poisonous emanations from the plant settling upon 
his land. He asked for $50,000 damages, and the jury 
awarded him $4,000. 

On the appeal the court says that in the action for 
damages from the smelter fumes, evidence of the crop 
produced and the sale thereof is admissible, not as 
showing the market value of the land itself, but as 
proving its adaptability to special purpose, in cor- 
roboration or support of evidence of market value. 


CHANGE IN STACK CONSTRUCTION 


In the smelter plant as originally constructed and 
as conducted down to 1915, the gases passed through a 
long tunnel, or “trail,” and through a series of bays 
for arresting the solid matter, and thence into the air 
through a chimney 200 ft. high. For the 10 years 
preceding 1915 no injury accrued to the orchard by 
the poisonous emanations from the plant, which was 
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about a mile away. But in 1915 such damage did ac- 
crue and the court said it may reasonably be concluded 
that it was through some condition in the plant which 
did not exist before 1915. It appears that in 1915 
the “trail” was out of order, and was being repaired 
and replaced, and a new chimney 400 ft. high was 
erected. Plaintiff contended that with the plant in the 
condition it was prior to 1915, such gases as reached 
the orchard were not sufficiently charged with sulphur 
dioxide to injure the orchard, but that in 1915 the 
intervening and first occurring condition of the “trail” 
caused so much more of the poisonous substance to be 
discharged from the chimney that much more of it 
reached the orchard and did the damage, and that 
thereafter, through the doubling of the height of the 
chimney far more of the gases were carried over the 
orchard, and that a far greater quantity of the sulphur 
dioxide was thereafter precipitated upon the orchard 
than had ever been or would have been in the use of 
the old chimney under normal circumstances. De- 
fendant contended that the height of the new chimney 
greatly diffused the poison so that in any event, by 
the time it fell upon the orchard, if any did so fall, it 
was practically innocuous. From the evidence on these 
facts the jury found for the plaintiff. 


Schooner Sailed With Reasonable Dispatch and 
Freight on Caustic Soda Must Be Paid 

In the cases of the Aegean Trading Co. and others 
against Seventy-five Drums of Caustic Soda, etc., in the 
United States Circuit Court of Appeals, 279 Federal 
Reporter, 109, a decree for Alex R. Mehaffy as master 
of the schooner A. J. West on his cross action is af- 
firmed. 

It was claimed that the trading company, being in- 
formed by one Barr, who solicited freight for the vessel, 
that she had already sailed, took up the bills of lading 
and paid the freight, but on learning that she had 
not sailed, stopped payment of the check. 


SAILING DELAYED BY STRIKES 


It appears that the vessel had a hard time in obtain- 
ing her contracts for cargo, then about the time the 
check was given she suffered from strikes among dock- 
masters, delaying her departure. Under all the circum- 
stances the court found that the vessel proceeded on 
her voyage within a reasonable time and that the 
freight was earned in transporting the caustic soda to 
Greece. The soda was on board the vessel in January, 
1919; libel in Admiralty was filed March 15, 1919, but 
under an arrangement made in court the vessel was 
permitted to sail and did sail on March 22, 1919, and 
in due course delivered the soda to a port in Greece, 
its destination. 

The vessel was about 60 days on the voyage, and con- 
sequently the schooner was less desirable as a carrier 
of merchandise than similar vessels. Also testimony 
showed that it would have taken her 2 or 3 weeks to 
load if all her cargo had been loaded at once. The fact 
that other steamers had been able to obtain cargo and 
proceed on voyage to Greece, during the period that the 
A. J. West was loading, did not show that an auxiliary 
schooner could do the same thing, considering al! the 
circumstances, says the court. In the face of a harbor 
strike and only after considerable effort and the pay- 
ment of an exorbitant price for towage was the vessel 
able to get away. This was held to be reasonable dis- 
patch and the trading company should not have stopped 
payment on its check. 
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The Gasification of Ohio Coals—II 


Results of a Preliminary Survey Indicate That These 
Coals Compare Favorably With Standard Gas Coals as 
Far as Yield of Gas and Byproducts Is Concerned— 
Discussion of Experimental Results and Comparative Data* 


By D. J. DEMOREST . 
Professor of Metallurgy, Ohio State University 


dentally, that every coal has properties that differ 

from those of other coals and that to get best 
results from a particular coal it should be retorted at 
its characteristic temperature. It would have required, 
however, many thousands of dollars more than were 
available for this investigation if each coal had been 
investigated to discover its optimum operating tem- 
perature. Hence, 1,000 deg. C. was selected as being 
a satisfactory average temperature, the temperature 
being taken at a point about halfway between the bot- 
tom and top of the combustion chamber outside the 
retort. It would probably have been better if 1,100 
deg. C. had been taken as the standard temperature. 
When this temperature (1,100 deg. C.) is maintained 
at the point halfway up the retort, the temperature 
at the bottom (in the combustion chamber) is 1,325 
deg. C. (2,417 deg. F.) At times the gas supply was in- 
adequate and the retort temperature fell so low that the 
retorting results were quite unsatisfactory. For this 
reason the results on samples 7, 7W, 8W, 10, 10W, which 
are shown in the accompanying tables, are not fair to the 
coals they represent, as far as the gas yields are con- 
cerned. The coke results are probably not seriously 
affected, since the coal was kept in the retort until the 
carbonization was complete, although the quality of the 
coke may have been seriously affected by carbonizing at 
the wrong temperature. 

In order to have a check on the results of the retort- 
ing tests, however, a standard gas coal (Elkhorn) was 
run under the same conditions as the Ohio coals were 
run and also at the high temperatures commonly used 
in gas plants. 

Several tests were made on each coal, but the results 
reported in this article are not the average results of 
the several tests. They are the results obtained on 
the tests when all conditions seemed to work for the 
highest accuracy. 


|: THE preceding article it was pointed out, inci- 


QUALITY OF COKE OBTAINED 


The quantity and quality of coke obtained in these 
tests are probably an accurate index of the amounts 
and natures of the cokes from Ohio coals which will 
be obtained under commercial conditions, with this 
modifying statement: The coals shipped in for testing 
were mostly obtained at the worst period of depression 
in the mining industry in Ohio, and were dirty and 
poorly prepared because the normal operating proce- 
dures were not functioning at many of the mines from 
which samples were shipped. Hence the analyses of the 
ash in the coals and coke show abnormally high results 
for the coals from these regions. The results obtained 
on the washed coals are probably more nearly repre- 
sentative of the results which will be obtained on Ohio 
coals in commercial plants in the future, especially since 
the development of the very efficient machines for re- 
moving much of the ash and sulphur by dry-cleaning 
methods. 





*Part I was published in the issue of Dec. 13, 1922. 


The writer used these cokes in a house-heating fur- 
nace last winter and found that they make splendid 
domestic furnace fuels, especially when mixed with 
about an equal weight of coal. Even when the coal 
mixed with the coke was of the smokiest type, a prac- 
tically smokeless furnace was obtained when the coal 
and coke mixture was used. The coke when used alone 
tends to give too hot a fire unless there is a great 
deal of fine coke used. The author freely predicts that 
the future will see our cities no longer lying dirty and 
black under a pall of sooty smoke when the manu- 
factured-gas plants which are bound to be erected about 
Ohio are selling coke regularly to consumers (perhaps 
under city ordinances) and householders burn a mix- 
ture of coal and coke or coke alone. 

The tabulated results list the quality of the cokes 
under the symbols D, S, W and M, the meanings of 
which are: 


D = Coke suitable for use in domestic furnaces. 

S = Coke suitable for steam raising in power plants, 
etc. 

W =} Coke suitable for use in water-gas generators. 

M = Coke suitable for use in blast furnaces or foun- 


dry cupolas. 

It is our firm belief as a result of experience with 
these cokes that they will all be very useful for domestic 
heating. The only exceptions may be those cokes which 
come from coals having a large amount of fusible or 
“clinkery” ash, and these will be enormously improved 
by the use of dry cleaning or washing processes before 
the coal is retorted. Furthermore, it must be remem- 
bered that it is always possible to improve a coke by 
mixing a poor coke-making coal with a good coke-mak- 
ing coal. 

All of the cokes made will be entirely satisfactory 
for steam purposes except those whose ash clinkers too 
readily. The ash of the Ohio coals and cokes are not 
more “clinkering” than those from other states. The 
cokes which are very friable would not do for locomo- 
tive use, because too much would be blown out, but 
the stronger cokes should be very satisfactory. The 
use of coke in the yard engines will do away with a 
great deal of the smoke nuisance. 

For the manufacture of water gas the prime essen- 
tials are that the coke has as small an amount of ash 
as possible, that the ash has a high fusion temperature 
to prevent clinkering in the generator, that the coke 
has a high reactivity with water for the reaction C -+- 
H,O = CO + H,, and that the coke be not too friable, 
which would cause it to powder and blow out of the 
generator. 

The qualities for a metallurgical coke are: Low ash, 
low sulphur, great strength and proper reactivity. The 
fusibility of the ash is of less moment. 

Such properties as reactivity and strength of coke 
are difficult to measure and in the present preliminary 
survey time and funds have not been available for 
determining them. The results would not, moreover, 
have been satisfactory unless the cokes were made un- 


1221 Chem. & Met. Dec. 20, 1922. 
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TABLE I—COMPARISON OF RESULTS OBTAINED IN THE GASIFICATION OF OHIO COALS* 


Vol. 27, No. 25 











Test No. t IRM 2RM 3RM 3W 2and3 4RM 5RM ‘Test No.t 9W 10RM 10W JIIRM ItIW 12RM 13RM 
Hours... .. : 17 «14.5 16 13 15 14.5 15.0 SR ee 14 15 16 12 13 9 12 
Retort temp. deg. C..... 975 975 950 1,100 980 1,000 1,050 Retorttemp.,deg.C:... .... +e low hot hot (10507) (11007) 
] analysis: Coal analysis: 
Moisture, per cent. . 5.49 5.62 6.41 4.30 3.61 7.11 Moisture, percent... . 4.08 3.12 3.47 3.85 4.35 0.85 3.30 
Ash, per cent....... 9.61 18.05 11.74 6.57 11.05 10.45 Ash, percent......... 6.26 8.08 5.87 11.55 7.70 7.15 10.10 
Volatile, per cent 37.08 35.86 30.34 42.54 41.05 36.15 Volatile, percent..... 42.16 38.03 38.66 37.45 38.55 34.90 39.00 
Fized.carbon, per cent 47062 40.47 51.51 46.59 44.29 46.29 Fixed carb.,percent.. 47.50 50.77 52.04 47.15 49.40 57.10 47.60 
Sulphur, per cent 1.29 3.65 2.91 3.43 4.22 1.98 Sulphur, per cent... . 2.25 0.90 0.76 1.31 0.83 1.26 9! 
Carbon, per cent 66.00 58.05 65.00 69.21 63.87 63.60 Carbon, percent...... 70.36 70.68 72.62 67.91 70.70 78.08 68.90 
Hydrogen, per cent 4.86 4.45 4.70 4.%6 4.65 4.40 Hydrogen, per cent. 5.00 4.99 4.99 4.80 5.06 5.03 4.80 
Oxygen, per cent. 17.02 14.65 15.41 14.59 15.07 18.30 Oxygen, per cent . 14.73 13.94 14.33 14.04 14.27 6.98 12.01 
Nitrogen, per cent 1.20 1.15 1.25 1.24 ; 1.14 1.27 Nitrogen, percent... . 1.40 1.41 1.43 1.39 1 1.50 1.28 
B.t.u 12,005 11,053 11,731 12,624 12,081 11,943 hin’ tens ; 13,002 12,648 12,889 12,270 12,729 14,039 12,302 
H— 40 per cent 2.76 2.62 2.78 3.14 2.77 2.11 H — 40 per cent... .. 3.16 .20 3.05 4.1 3.30 
Ash fusibility Ash fusibility: 
Incipient, deg. F 2,315 2,475 2,400 2,060 2,570 2,140 Incipient,deg. F...... 2,100 2,750 2,765 2,550 2,700 2,315 2,375 
Complete, deg. F 2,392 2,510 2,480 2,200 2,700 2,580 Complete, deg. F. . 2,510 ’ 4 2,630 2,800 2,450 2,500 
Coke analysis Coke analysis: 
Moisture, per cent 1.90 0.51 0.35 0.9% 0.50 0.30 0.19 Moisture, per cent... . 0.09 0.22 0.51 O.15 0.09 0.05 0.18 
Ash, per cent 15.80 24.87 17°50 13.04 22.40 17.20 16.99 Ash, percent......... 13.33 13.52 10.87 17.87 12.72 12.30 18.54 
Volaste, por cont 3.80 2.22 2.50 3.02 4.10 3.60 3.10 Volatile, percent..... 2.17 2.53 2.53 2.29 0.81 = gee 
Fixed carbon, percent 78.50 72.40 79.65 82.98 73.00 79.90 80.62 Fixed carb., percent... 86.41 83.73 86.09 79.69 86.38 86.53 79.97 
Sulphur, per cent 1.80 3.62 2.49 2.83 3.20 3.48 1.44 Sulphur, per cent... . . 1.89 0.81 0.55 1.11 0.66 0.91 2.38 
Lbs. dry coke 1,220 1,460 1,250 1,325 1,322 1,240 Lb. dry coke... ...+. 1,280 1,250 1,258 1,335 1,300 1,300 1,280 
Per cent over | M 70 70 71 85 81 Per cent over lin... . 80 70 66 85 90 76 
Per cent under | M 30 30 29 15 19 Percent under | in... 20 30 34 12 15 10 24 
qa coke { ' D.S. W.D.8. W.D.8. M.W.D.8. M.W.D. W.D.S8. aw coket / M.W.D W.D.S W.DS W.DS W.DS W.D.8S W.D8 
u.ft. gas 7,500 10,900 9,500 11,000 11,300 8800 9,450 Mi vcossss ‘ 7,900 5,000 6,000 9,500 11,000 10,000 9,400 
Av. B.t.u., gross 480 485 450 470 .720 542 49 Av. B.t.u., gross. ... 565 500 515 510 495 525 500 
Av. B.t.u., net 445 450 415 435 4,370 507 455 Av. B.t.u.,net.... 530 465 480 475 460 490 465 
Total B.t.u., gross§$ 3,642 5,286 4,275 5,170 5,333 4,770 4,626 Total B.t.u., gross§$ 4,464 2,500 3,090 4,835 5,450 5,250 4,700 
Organic sulphur. . 9 .@:. 88.2 1 , ia Organic sulphur... . 9.0 6.0 3.2 5.0 1.0 9.3 7.0 
Lb. of ammonia 5.1 5.00 5.15 4.50 5.13 5.40 4.5 Lb. of ammonia 4.95 ‘ 3.8 4.1 4.7 4.6 5.34 
Lb. of light oil... 2.0 10.0 6.0 12.0 9.5 13.0 Lb. of light oil... 2.5 ! eS eee 15 14 
Lb. of tar. 70 80 77 83 72 92 80 ae ee 104 58 99 66 60 100 103 
Per cent water in tar 45.2 41.7 34.6 15.7 46.1 15.2 20.4 Per cent water in tar - 40 50 58 30 40 40 40 
Analysis tar, dry Anal. tar, 17 | 
Distill to 110 deg. C 1.20 .90 0.0 0.0 1.4 0.3 0.0 Distil. to 110 deg. C. 0.0 0.1 0.0 0.8 0.3 0.4 0.2 
110to 170.. 2.40 2.90 1.0 0.8 Ss 0.8 0.9 110to 170..... 0.8 0.5 0.6 0.8 1.8 3.6 1.5 
170 to 235 26.60 18.80 15.0 19.9 22.8 19.0 16.4 170 to 235. 22.0 18.2 15.7 16.1 18.3 19.4 23.5 
235 to 270 11.60 8.80 14.8 10.7 10.2 17.4 13.9 235 to 270..... : 9.0 13.1 13.0 10.8 7.8 7.3 1.6 
270 to 315 15.20 9.60 %t1.3 6.5 20.6 10.7 8.8 270 to 315..... 11.4 12.6 18.0 20.9 8.7 a 11.4 
315 to 335 15.50 17.80 19.3 21.0 4.1 20.2 20.1 DID OO S59. . 2000. 9.2 13.1 16.5 19.5 22.6 13.6 22.1 
Pitch 30.40 20.20 39.0 41.0 34.8 31.6 39.6 Pitch... cer Sen ae Bae Se 6S Se Pee 
Sp.er 1.1 kt. ae x aan oo oo eT aon 5 Be eS Oe Se oe 1.04 1.12 
Test No.t 5w 6RM 6w 7RM 7W 8RM 8W 9RM Test No.t 13W I14RM 14W I15RM 16RM 17RM i18RM 
Hours 13.5 > 3.9 ‘ — 17 18 14 Hours. ‘ 16 14 15 13 11 14 174 
Retort temp., Retort temp., deg. C 980 low toolow hot 1,075 1,100 970 
deg.C... 1,050 1,100 1,000 1,000 1,050 900 1,175 Coal analysis: 
Coal analysis: Moisture, per cent 0.05 3.20 3.54 3.90 1.80 3.90 3.15 
Moisture, Ash, per cent.... 6.30 13.45 6.16 13.50 12.45 12.80 15.00 
cent. . 6.90 6.83 5.74 5.80 6.13 5.75 2.97 3.13 Volatile, percent..... 42.25 37.40 39.84 39.65 36.95 38.50 40.95 
Ash, per cent 6.35 8.68 6.53 11.29 6.25 141.72 8.30 7.84 Fixed carb.,percent.. 51.40 45.95 50.46 42.95 48.80 44.80 40.90 
Volatile, Sulphur, per cent... . 1.67 2.35 1.55 3.18 1.14 2.88 89 
per cent 38.65 36.41 38.52 36.21 39.94 38.65 39.81 41.19 Carbon, per cent... 74.00 66.27 72.23 64.88 69.78 65.94 63.00 
Fixed  carb., Hydrogen, per cent. 4.70 4.62 5.00 4.66 4.77 4.85 5.00 
r cent 48.10 48.08 49.21 46.70 47.68 43.88 48.92 47.84 Oxygen, per cent 11.98 11.98 13.71 12.67 10.46 12.21 11.02 
sulphur, per Nitrogen, per cent 1.35 1.33 1.35 1.11 1.32 1.090 
cent.. 1.05 1.21 1.00 2.41 1.30 2.23 14.67 2.50 OS ee gain 12,987 11,992 13,122 11,842 12,532 11,794 11,632 
Carbon, per H — 40 per cent > os: i 4 3.3 3.62 
cent 68.19 66.51 69.48 64.46 68.83 64.66 69.80 69.69 Ash fusibility: 
Hydrogen, per Incipient, deg. F 2,425 2,300 2,480 2,670 2,400 1,875 
cent 4.88 4.67 4.72 4.48 4.97 4.59 4.99 5.07 Complete, deg. F. 2,565 2,475 2,540 2,750 2,540 2,125 
Oxygen, per Coke analysis: 
cent. ... 18.13 17.59 16.91 16.11 17.34 15.55 13.90 13.57 Moisture, per cent 0.20 0.37 O.15 0.42 0.10 0.25 0.20 
Nitrogen, per Ash, per cent...... 11.10 21.55 12.15 20.74 18.00 20.30 21.95 
cent. ... 1.40 1.34 14.36 1.25 41.31 t25 . 8.28 3 Volatile, per cent 3.05 2.55 9.74 3.68 1.65 2.95 2.40 
B.t.u 12,500 12,030 12,579 11,705 12,547 11,802 12,623 12,798 Fixed carb., per cent 35.65 75.53 86.96 75.16 80.25 76.50 75.45 
H— 40, per Sulpkur, per cent... Bees 1.29 2.50 0.78 2.36 3.64 
cent ; 2.61 2.47 2.60 2.47 2.81 2.64 3.25 3.37 Lb. dry coke fj 1,240 1,290 1,200 1,327 1,370 1,240 1,245 
Ash fusibility: Per cent over ! in. 76 76 78 82 84 69 69 
Incipient, deg. Per cent under | in... . 24 24 22 18 26 31 31 
k . 2,650 2,350 2,375 2,160 2,565 2,440 2,620 2,100 Quality coke W.D.S. W.D.S W.DS W W.DS W.DS 
Complete, Cu.ft. gas........ 9,000 8,500 9,500 9,200 8,850 12,100 10,300 
deg F ‘ 2,700 2,600 2,625 2,330 2,600 2,500 2,510 Av. B.t.u., gross... 475 505 435 535 435 475 420 
Coke analysis Av. B.t.u., net..... 44 470 400 500 400 440 392 
Moisture, per Total B.t.u. gross§.... 4,275 4,293 4,133 4,922 3,850 5,750 4,326 
cent.. 1.43 0.65 2.36 1.22 0.95 0.96 0.26 0.18 Organicsulphur 6.5 12.0 Ss v2 ! 
Ash, percent.. 11.48 16.90 13.24 16.84 15.86 19.35 14.20 15.92 Lb. ofammonia... ‘ 5.0 3.8 4.6 4.80 4.50 4.8 4.8 
Volatile, per Lb.o! ight oil...... 13.0 9.0 : 23 16 13.5 13 
cent 2.70 2.62 4.60 3.60 2.86 2.95 1.80 3.18 Lb.otcar........ ; 90 60 86 82 115 73 102 
Fixed carb Percent water in tar. 5.35 Bi BS BR Ds F.35 46 
yer cent 84.39 79.83 79.80 78.34 80.33 76.73 83.74 80.72 Anal. tar,d 
Sulphur, per Distil. to i10deg. &. 0.4 0.2 2.5 0.3 2.3 0.10 0.3 
cent 1.04 1.33 0.44 1.86 1.53 1.99 1.27 2.53 110to 179..... 2.2 eo RS 235 25. Oa 635 
Lb. dry coke 1,200 1,250 1, 1,310 . 1,230 1,100 1,280 170 to 235...... 21.4 19.2 26.0 20.4 20.7 29.10 22.8 
Per cent over 235 to 270..... 1.1 1.1) «22.0 8.3 9.7 5.90 11.3 
lin 74 57 55 66... 69 77 80 270 to 315....... » won 9.1 7.5 8.0 10.7. 22.10 24.5 
Per cent under DEED Si xcevens+se ae ae ics ae 9.40 6.9 
lin 36 43 45 a. maalive 31 23 20 Pitch. . “a 29.8 76.6 ‘ 42.00 36.8 30.60 30.7. 
Quality coket... W.D.8. W.D.8. W.D.S. D.S. W.D.S. W.D.8. W.D.8. M.W.D Sp.gr 1.13 §.06 0.15 1.95 $0.13 1.05 1.1 
Cu.ft. gas. 8,400 7,500 6,100 3,000 3,000 11,950 (Continued on next page) 


Av. B.t.u., gross 
Av. B.t.u., pet 





6,350 8,800 
495 490 504 436 =—s very 370 542 500 — 





460 456 469 400 low 335 507 460C~*” 


Total B.t.u., ene . 
gross§ = 4,158 3,675 3,074 1,305 4,425 3,442 4198 der the best conditions for each coal. Hence the classi- 
dame. 386 8.8 SS 0B 55%: 33 oe fication of these cokes has been made entirely by 
eeeeeeee POR, ony orgy SR ow inspection of the coke as it was heaped in a pile after 
Ferg cst water in 1 1408 a a $3.5 47 being screened. All cokes were screened through 4 
Anal tar. dry: screen made of rods 1 in. apart, and the percentage 
t . . 
tog of - 0 09 07 oo T 0.9 that remained on the screen was taken as a measure 
0 ! ade : . » 
Vote 23., 19.5 14 10 20.1 17-7 25.3 21 § of the strength of the coke. These screening _—. 
235to270.. 9.6 6 i ibili 
270to315.. 7.6 6.40 106 9.8 113 io «the analysis of the coke, the fusibility of the ash al 
313 to 335. 28.3 9.93 2 ; 11.8 42.6 the appearance of the coke were used to classify the 
Sper....... 1.10 0.13 1.09 1.10 at 1.21 cokes, which means that the personal element of the 


ee ee 
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TABLE I (Continued) 


lest No.t 19RM 20RM 21RM 21 21 
Hours. . , 14.5 14 10 9.08 9.03 
Retort temp., deg. C....... 1,090 1,000 1,000 1,170 1,200 

Coal analysi: 

Moisture, percent......... 4.38 1.83 1.64 

pe Oe) ee ee 12.42 10.60 4.10 

Volatile, percent............ . 37.10 41.80 34.50 

Fixed carb., percent........... 45.10 45.77 59.76 

Sulphur, percent. .... ; 2.63 4.47 0.64 

Carbon, per cent Ree e 64.00 68.45 80.44 

Hydrogen, per cent , ‘ 4.82 4.82 5.20 

Oxygen, per cent ; 14.87 10.55 8.20 

Nitrogen, per cent L easels 1.26 1.1 1.42 

| el ce gaa 11,978 12,876 14,157 

H — 40, percent 2.96 3. 4.18 
Ash fusibility: 

DMG icctadeacwes  <edue “eee 

Complete,deg F 
Coke analysis: 

Moisture, per cent 0.20 0.27 0.22 

Ash, per cent 20.02 24.17 7.76 

Volatile, per cent 3.06 1.96 3.25 

Fixed carb., per cent 76.72 73.60 8 .77 

Sulphur, per cent 2.34 . 84 0.66 es 
Lb. dry coke. . chet 1,260 1,258 ; 1,280 1,280 

Per cent over | in. ‘ 59 86 aie : : 

Per cent under | in 41 14 Es Si er 
Quality coke : W.D. M.W.D. M.W.D. M.W.D. M.W.D 
Cu.ft. gas 10,800 8,500 9,500 9,886 11,209 
Av. B.t.u.,gross ; . ie 460 493 600 4 552 
Av. B.t.u, net pendeeea™ 424 458 570 543 503 
Total B.t.u., gross§$ 5,000 4,191 5,700 5, 930 x 6,187 
Organic sulphur ites 10 bee | wehe”” =~ Wek 
Lb. ofammonia............. a ” «aiks ' Mascee ; 
Lb. of light of]. ........... nied 3.2 ic) 10.6 ' os a 
Lb. of tar ; ad aoun 61 80 . 118 73 
Per cent water in tar : 58.8 45.3 43.5 : 
Anal. tar, dry 
Distil. to 110 deg. C.. 2.0 0.0 3.0 

110to 170 Rad ‘eed 3.0 4.0 3.0 

170 to 235 a rt ; ; 23.00 25.0 19.0 

235 to 270 sa 11.00 11.0 19.0 

270 to 315 6.00 3.0 2.0 

315 to 335 as ; ‘ 

Pitch : 

Sp.gr.. 1.12 1.13 1.1 


* Coke, light oil, tar ond ammonia are given in pounds per 2,000 lb. of eal 
me — feet at 60 deg. F and 30in. Hg, organic sulphur in the gas in grains per 
cu.ft. 


tTest No. |—~Athens County, Ohio, Middle Kittanning No. 6; seam, 72 in. thick. 
Test No. 2—Perry County, Ohio, Middle Kittanning No. 6; seam, 48 in. thick. 
Test No. 3~Athens County, Ohio, y Freeport No. 7; seam, 48 in. thick. 
Test No. 4—Athens County, —_ = ~ aes No. 8; seam, 96 in. thick. 
Test No. 5—Perry County, No. 6; 
Test No. 6—Morgan County, Ohio h Middle Kittanning No. 6; seam, 48 in. 


Test No. 7—Athens County, Ohio, Middle Kittanning No. 6; seam, 72 in, 


Test No. 8—Perry County, Ohio, Middle Kittanning No. 6; seam, 84 in. thick. 
Test No. coe, County, Ohio, Middle Kittanning No. 6; seam, 42 in. thick. 
10—Athens County, Ohio, Middle Kittanning No. 6; seam, 60 in, 


. 1l—Athens County, Ohio, Middle Kittanning No. 6; seam, 60 in. 


. 12—Smithers Creek, West Va., No. 2, gas. 
. 13—Athens County, Ohio, Upper Freeport No. 7; seam, 48 in. thick. 
panne. 14—Hocking County, Ohio, Middle Kittanning No. 6; seam, 48 in. 


Test No. 15—Meigs County, Ohio, Pittsburgh No. 8; seam, 60 in. thick. 
. 16—Boone County, West Va., Kanawha No. 5; seam, 52 in. thick. 
. 17—Athens County, Ohio, Middle Kittanning No. 6; seam, 66 in. 


Yo. 18—Vinton County, oe. Jackson No. 4; seam, 48 in. thick. 
. 19—Hocking Coal No. 

Test No. 20—Belmont Co., No. ‘e ‘coal. 

Test No. 2I—Elkhorn coal. 


t Quality of coke. 

M= -metallurgical, W = water gas, D=domestic, S=steam, from a physical point 
of view, determined by inspection. 

§ Total B.t.u. value given in thousands; thus, 3,642= 3,642,000. 








writer’s judgment has entered into the classification 
and hence no claim is made for infallibility in this 
classification. Any coke which is good enough for 
water-gas making or blast-furnace use will, of course, 
be excellent for domestic or steam purposes. 

None of the cokes made in these tests were “stick- 
ers.” That is, none of them swelled so as to jam in 
the retort and fail to discharge easily when the dis- 
charge door was opened. 


PROPERTIES OF THE GAS 


The amount and quality of the gas obtained per ton 
of coal are very powerfully influenced by the condi- 
tions of retorting, particularly the temperature. In 
coke-making practice the temperature is lower and the 


amount of gas made is lower per ton of coal than in 
gas 


retorts when the gas is the first consideration. 
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For instance, at high temperatures the oxygen from 
coals tends to react with carbon, thus 

C + H,O => CO + H, 

C + 2H,O = CO, + 2H, 
(the oxygen being largely liberated as water), and if all 
the oxygen should be so used the gas so made would 
be about 13,000 cu.ft. per ton of coal in addition to 
the hydrocarbons. At low temperatures the above re- 
actions are very slow and most of the oxygen passes 
out as steam condensing in the cooling system. As 
previously mentioned, heating rates were more nearly 
like those used in coke-oven practice than gas-house 
practice, hence, these results for gas are probably some- 
what low; at the same time low temperatures tend to 
be favorable to a high yield of light oils and tars. 

The amount of sulphur in the gas combined as 
“organic sulphur” was in all cases far lower than the 
commonly accepted allowance of 30 grains per 100 cu.ft., 
even when the highest sulphur coals were used. Hence 
no fear on the score of sulphur in the gas from these 
coals need be had. Of course, the raw gas contains 
a large amount of H,S, but since the advent of the 
“Seaboard process” for removing H,S from gas and the 
improvement of other methods, the cost of the removal 
of H,S is so low as to be but a very minor factor. 
It is quite possible, indeed, that the recovery of sulphur 
which is possible by the Seaboard process may turn 
high sulphur into an asset rather than a detriment. 

We can, therefore, judge the value of our coals as 
gas-making coal solely on the basis of the value of the 
coke, B.t.u. in the gas, and the yield of ammonia, tar, 
light oils, etc., recoverable from a ton of coal. 

Plotting the results of gas making against chemical 
analysis reveals no relationship, using as a base of 
comparison any of the items of either proximate or 
ultimate analysis. The reason is that the influence 
of varying retorting conditions is much more powerful 
than the influences of variation in chemical compositions 
in these coals. 


COALS FROM DIFFERENT SEAMS COMPARED 


Coals from seams No. 4, 5, 6, 7 and 8 were included 
in the tests, and these were checked against Elkhorn 
coal and Smithers Creek No. 2 gas coal from West 
Virginia. The results from each seam were averaged 
to get the figures given in Table II. All results are for 
products obtained from 1 ton (2,000 lb.) of coal, except 
the determination of B.t.u., which is on the basis of a 
cu.ft. of gas. 

In Table I test No. 21 shows the results obtaned by 








TABLE II—COMPARISON OF RESULTS OBTAINED WITH COALS 
FROM DIFFERENT SEAMS 


(Yields per short ton of coal) 





Smithers 
Creek ——————Seam No.— 

Seam. : No.2Gas 4 5 6 7 8 Elkhorn 
Pounds of coke... . 1,300 1,245 1,370 1,260 1,257 1,302 1,280 
Cu.ft. of gas........ 10,000 10,300 8, 9,287 9,725 8,833 9,500 
Av. gross B.t.u........ 525 420 435 484 474 523 600 
Total B.t.u. . ‘ 5,250 4,326 3,850 4,477 4, oe 4,627 5,700 
Pounds of ammonia... 4.8 4. 4.32 SP s scala 
Pounds of light oil... .. . . 13 13 16 13.8 . 
Pounds of tar...... oie 102 100 =«115 73° 3 88. ; 84.6 118 


Only one sample of coal was obtained from each of No. 4 and No. 5 seams. 
However, when the best results obtained from each seam are compared the 
figures are: 


Smithers 
Creek ——, No.——_—-- 

Seam No.2Gas 4 5 7 8 Elkhorn 
Pounds of coke... . 1,300 1,245 1,370 1, 240 . se, eee. cae 
Cu.ft. of gas........ 10,000 10,300 8,85012,00011,000 9,200 9,500 
Av. gross B.t.u. ‘ 525 420 435 475 470 535 600 
Total B.t.u... 5,250 4,326 3,850 5,750 5,170 4,922 5,700 
Pounds of ammonia.... . 4.6 an Se Ge ae ns 
Pounds of light oil... . . . 15 13 oe Se wes 23 
Pounds of tar............ 100 102. «115 73 83 82 118 
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retorting Elkhorn coal at higher temperatures, and 
from these it would seem probable that improved re- 
sults would be also obtained by retorting Ohio coals at 
higher temperatures. 


SUMMARY OF THE RESULTS 


Coke—The coke obtained from the Ohio coals is equal 
in quantity to the coke obtained from recognized gas 
coals. Its quality for metallurgical purposes is de- 
cidedly inferior except when certain coals like Poca- 
hontas is mixed with the Ohio coal before retorting. 
The cokes obtained from the Ohio coals are in general 
quite satisfactory for domestic heating. The more 
friable cokes could probably be made satisfactory by 
using a small proportion of Pocahontas or similar coal 
with the Ohio coal; the exact proportions will be deter- 
mined by later tests. The ash in the cokes obtained 
in these tests is higher than is desirable, but this is 
largely due to the fact that the coals were obtained 
when the mines were not properly functioning. The 
fusibility temperature is in many cases satisfactorily 
high. Preliminary tests made in domestic furnaces 
would seem to indicate that these Ohio cokes will be 
satisfactory for domestic heating, which is by far the 
most important outlet for coke. When the coke is 
mixed with about its own weight of coal the mixture 
burns with a practically smokeless chimney. 

Tar—The tar made is somewhat less in amount when 
Onio coals are coked than when a standard gas coal like 
Elkhorn is coked, although in some cases the tar ob- 
tained from Ohio coals was practically as high as from 
Elkhorn. The value of the tars could not be compared, 
as time and funds for the complete analysis of the tars 
were not available. 

Ammonia—The results obtained in these tests would 
indicate that the Ohio coals will yield about the same 
amount of ammonia as a standard gas coal (No. 2 gas 
or Elkhorn). 

Light Oils—The amount of light oils obtained from 
the gasification of the Ohio coals is practically the same 
as that obtained from standard gas coal. However, 
the composition of the light oils was not investigated. 

Gas—The volume of gas obtained by the gasification 
of Ohio coals at the temperatures used is about the 
same as that obtained from standard gas coals. The 
B.t.u. value of the gas from Ohio coals is considerably 
smaller than that obtained from Elkhorn, although 
nearly equal to that obtained from the No. 2 gas coal. 
This is especially true of the No. 8 coal. The total 
B.t.u. value of the gas from a ton of Ohio coal is in 
general lower than that from Elkhorn coal. 

The impurities such as “organic sulphur” and 
naphthalene in the gas obtained from Ohio coals are 
satisfactorily low, being well within the ordinary legal 
requirements when the gas is made with vertical retort 
equipment. The large amount of H,S in the gas before 
purification need not be regarded as a detriment. In 
fact, in some cases the recovery of the sulphur may 
produce revenue. 

It is not claimed that Ohio coals are as satisfactory 
as the accepted standard gas coals for gas-making pur- 
poses. However, from all technical points of view Ohio 
coals can be satisfactorily used for gas and byproduct 
making, including the use of the coke for domestic 
purposes. If economic conditions, such as the cost of 
mining, freight rates, etc., are such that Ohio coals 
can be delivered to a gas plant at a lower price than 
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other coals, it is quite possible that they may compete 
successfully for these purposes. 

Since the work reported in these articles was com- 
pleted new equipment has been added and the general 
arrangement has been changed as a result of the ex- 
perience gained in the past year and a half. With 
these changes it will now be possible to obtain highly 
accurate data on the carbonization of the different coals. 
Using the results obtained in the present investigation 
as a basis for selecting the most promising types of 
Ohio coal, it is believed that it will be possible to arrive 
at an exact evaluation of these coals as compared with 


the standard gas coals of other states. 


Department of Metallurgy, 
School of Mines, 
Columbus, Ohio. 


Some of the Frequently Met 
Errors in Cost Analysis 
By W. A. BREEN 





ANY thousands of dollars are spent yearly in 

endeavoring to determine the cost of production, 
and this cost analysis is valuable for many purposes, 
among which are the pricing of inventory, the deter- 
mination of selling prices and the checking of operating 
efficiency. For some purposes the absolute accuracy of 
cost is not relatively important, for if the same error 
is made on each of several operations or periods which 
are being compared, the errors will cancel out. How- 
ever, this is not the case when costs are used to 
determine company policy. Can one style of product 
be produced more cheaply than another, or is it advis- 
able to discontinue one line and concentrate on another? 
When such questions as these are to be answered it 
becomes of vital importance to determine the true cost. 
In large industrial plants with the many varied opera- 
tions, it would often be prohibitively expensive to install 
recording devices which would be necessary to make a 
direct charge to each product of such expenses as 
steam, power, light, etc. Therefore, arbitrary methods 
of prorating certain direct expenses as well as the 
indirect or overhead expenses have been resorted to. 


TRADITIONS SHOULD BE VIEWED WITH DISTRUST 


The writer wishes to express his strong distrust of 
traditions in cost analysis. He believes that there is 
always a better way. to do a thing, the more especially 
if it has been done one way for a long time. A 
commonsense study of operating methods will bring this 
home to anyone who takes the trouble to analyze costs 
and cost data, provided he is willing to leave the beaten 
path of studying the finished cost of articles and 
examine operating procedure. It is a very frequent 
experience that a change of procedure looks to be profit- 
able when the cost of a single product is considered, 
but ceases to be profitable if the true cost to the whole 
plant is evaluated. 

For example, there was in a certain department 4 
battery of four machines which produced rolls of mate- 
rial, and these were piled in storage by one man. It 
was decided that due to the design of one of the 
machines its product could be made more cheaply i0 
another department where an idle machine could be 
utilized and would then turn out more goods per hour 
than the original unit. The change was made. How- 
ever, they neglected to discharge one-quarter of a mat 
who was used for removing the products of the four 
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machines to storage and the department in which this 
man worked had to distribute this quarter of a man 
over the three other machines. In the other department 
an additional quarter of a man was needed to remove 
the finished goods from the new machine and a whole 
man had to be hired to do this work. * So the final 
cost to the company of this change of operation was 
nearly the cost of one man’s wages, although a definite 
saving had been shown and was actually made on paper 
in so far as the operation of the machine itself went. 
There is another excellent example which shows the 
necessity of computing the actual cost instead of using 
figures dependent upon arbitrary methods of prorating 
certain items. A plant in Chicago was receiving a 
viscous material in tank cars, some from St. Louis 
and some from New York. The price billed by the 
Eastern shipper allowed for the difference in freight 
between the two points, thus the purchasing department 
seemed justified in making the distribution. Steam, 
however, had to be used to heat up the material, in 
order that it could be made liquid enough to pump. 
These fuel charges had always been prorated to the 
different materials unloaded on a per gallon basis, and 
consequently the figures reflected the same cost in the 
storage for both materials. An actual test was made 
on the amount of steam consumed and it was found 
that due to the long trip from the Atlantic seaboard 
to Chicago the liquid became so viscous that $25 worth 
more steam per car was required to bring it to the stage 
sufficiently fluid to be pumped, and thus on only four 
cars per day a loss of nearly $30,000 a year was cov- 
ered up by an arbitrary proration of these charges. 


EXAMPLE OF STUDYING ACTUAL OPERATING CONDITIONS 


For further illustration let us look at a paper mill. 
Here costs were found on different groups of prod- 
ucts, each group being composed of several weights of 
paper and the cost of each being by actual test suffi- 
ciently close to justify a group figure. From the mill 
the paper was shipped to other mills to be impregnated 
with waterproofing liquid. This liquid, being cheaper 
than the paper, was used in excess so as to employ a 
maximum amount of saturant. At one mill a special 
machine was evolved which would accomplish this re- 
sult, but it required more men to operate it. The extra 
labor cost was not great enough to offset the saving. 
Then came a labor shortage and wages began to rise 
and in a short time the new method was costing $2.40 
per ton of paper more than was being saved by the 
additional saturant. Naturally, this fact indicated the 
desirability of scrapping the process. Before making 
this change, however, the investigator went to the paper 
mill and worked out an actual cost for the paper sent 
to the saturating mill. Here he found that because of 
the greater saturating ability of the altered machine, 
the paper made for it cost actually $5 per ton less, since 
cheaper ingredients could be used. As this paper was 
grouped in the cost system, however, with identical 
weight of stock shipped to other plants, the saving was 
not discovered until a study of the actual operating 
‘onditions was made. 

Such examples are legion in which a different result 
can be obtained by going into the matter further than 
the immediate department or process in question, and 
it is frequently necessary to follow clear through to the 
profit obtained from the sale of the material. There 
is one case where it was found more costly to put a 
certain liquid into a heavy, expensive package than 
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into a light one, and the question was discussed of 
charging more to the customer desiring this heavy 
package. Upon examining profits, however, it was 
found that the profit made on the heavy package was 
greater than on the light one, because the material sold 
as gross and more weight was actually bought for a 
given purpose. 
INTEREST 


Conventional cost finding does not include interest 
on money invested in buildings and equipment neces- 
sary to the manufacture of a product in considering cost 
of production, and there is some justice in not includ- 
ing it in the cost. When making a study of costs, 
however, it is well to consider it very much in the light 
of rent oftentimes. For example, how ridiculous it is 
to compare the cost of trucking by hired teams as 
against trucking with your own teams without includ- 
ing the interest on money invested in trucks and 
garage. Yet this very thing is being done every day 
by large corporations which are fooling themselves into 
thinking they are saving money. Still another example: 
Ten per cent earnings by two branches of a business. 
This figure came to be discussed at one time and it 
was found that if the branches were considered sep- 
arately one branch paid 15 per cent while the other and 
larger half earned only 34 per cent. In other words, the 
interest on the investment had not been considered. If 
it had, such a condition would have come to light years 
before. 

These things seem so sufficiently obvious in relating 
them that one wonders why they are not immediately 
evident. It is partly due to the large amount of routine 
necessary in cost analysis work. Unless this routine 
is extended intelligently during expansion, absurd con- 
ditions arise such as the above illustrations. It is 
necessary to view cost methods with considerable com- 
mon sense and to investigate operating conditions in 
connection with cost analysis. If the two do not go 
hand in hand, it is inevitable that confusion and erron- 


eous conclusions will follow. 
New York City. 





Extraction of Precious Metals From Oil Shales 


For a year or more statements have appeared in the 
technical press, and especially in various trade journals, 
indicating that valuable metals, such as gold, silver, 
platinum and other rare metals, have been found and 
also have been successfully extracted from oil shales. 
These reports stated that decarbonization and special 
methods of chlorination treatment, leaching and sub- 
sequent precipitation, also cyanidation followed by table 
concentration of the residues after cyanidation, all in- 
dicated that gold and silver and other metals could be 
and were successfully recovered. 

Such articles have caused much misunderstanding, 
and as the correctness of some of the statements 
made in them has been questioned, an investigation of 
the subject was begun by the metallurgical division of 
the Bureau of Mines, in order, if possible, to determine 
to what extent, if any, metals of value do occur in oil 
shales, and if so, the feasibility of atempting their re- 
covery by the processes said to have been used for that 
purpose. 

Results of the Bureau of Mines investigations are 
given in Serial 2413, by Thomas Varley, superintendent 
of the Intermountain Experiment Station, Salt Lake 
City, Utah. This serial may be obtained by addressing 
the Bureau of Mines, Washington, D. C. 
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The Unique Development of 


Modern Chemical Stoneware’ 


By Percy C. KINGSBURY 


Chief Engineer, General Ceramics Co., New York City 


for the first chemical experiments was clay ware 

molded to the desired shape and fired. Chemical 
ware may therefore be considered as dating from the 
beginnings of chemistry. As an industry, however, 
the manufacture of stoneware apparatus for chemical 
purposes is comparatively modern. The first plant de- 
voted entirely to this industry was put into operation 
in 1836, although prior to this date several manufac- 
turers of other clay products were making various 
shapes for the chemical industry as a side line, one 
manufacturer in Philadelphia having made chemical 
ware since 1816. 

As might be expected, chemical ware has improved 
steadily in quality and workmanship during this time, 
although some of the ware made in Europe 50 years 
ago and which is still in service in this country bears 
very favorable comparison with much of the material 
sold today as chemical ware. 


|: IS quite certain that the only material available 


EARLY PropUCTS LIMITED BY POTTER 


While there has been for many years a gradual im- 
provement in the quality of this ware, it is only during 
the past 20 years or so that any serious effort has been 
made to manufacture anything except the simpler 
shapes. The chemical engineer of those days was com- 
pelled to design his plant to comprise only such shapes 
as the potter was willing or able to make. This is the 
reason for some of the inefficient apparatus seen around 
chemical plants today. A typical illustration of this is 
given in Fig. 1, which shows a vessel used for the 
absorption of hydrochloric acid gas in water. It is, 
as will be noted, a sphere flattened on the bottom. The 
purpose of the vessel is to“offer a surface of contact 
between the gas and the absorbing liquid and to 
dissipate the heat of absorption by radiation from the 
exposed surface. 

It will be observed that the path of the gas through 
the vessel is extremely short, the gas is not brought 
down near the surface of the liquid, but is free to 
short-circuit across the top of the vessel, the surface 
of contact between gas and liquid is very small com- 
pared with the floor space the vessel occupies, and as 
regards the removal of the heat of absorption by radia- 
tion, it is a well-known fact that the sphere is the shape 
having the smallest surface for a given volume, so that 
in this respect it would be a physical impossibility to 
devise a more inefficient vessel. I have no doubt, how- 
ever, that every member present can recall many 
installations in which this shape is used today for 
the absorption of hydrochloric acid and also. for the 
condensation of nitric acid. 


*Paper presented at the Richmond meeting of the American 
Institute of Chemical Engineers, Dec. 7, 1922. 
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This is only one instance out of many that could be 
cited to illustrate how, to a large extent, the potter 
decided what kind of chemical ware equipment should 
go into a chemical plant. 

At that time the engineer had no choice, as the vari- 
ous other materials that have been developed during 
recent years with more or less success for handling 
acids and other corrosive liquids were not then avail- 
able. He had to put up with the inconvenience and loss 
due to the shortcomings of the ware manufactured in 
those days. The inertia of popular opinion is such that 
some prejudice persists in the minds of a few chemical 
engineers today, notwithstanding the fact that the rea- 
son for it has long since ceased to exist. I may say, 
however, that this prejudice appears to be confined to 
this country. 


EXTENT OF STONEWARE INDUSTRY 


According to the report of the U. S. Geological Survey 
for 1920, which has the latest figures available, chemical 
stoneware is manufactured in New Jersey, Ohio, Penn- 
sylvania, New York, Massachusetts, Iowa and Califor- 
nia. The industry is, however, centered in New Jersey, 
one plant alone producing about 10 per cent more than 
the entire state of Ohio, which is the next most impor- 
tant producer. This New Jersey plant, which is the 
largest plant in the world devoted exclusively to the 

































FIG, 1—HYDROCHLORIC ACID ABSORPTION VBSSEL 
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FIG. 2—1,200-GAL. ACID EGG 


manufacture of chemical ware, produces as much as 
all the other plants in the United States put together. 


= 
WHAT Is CHEMICAL STONEWARE? 


Before considering the improvements that have been 
made in the chemical stoneware industry, let us first 
define this material. 

Chemical stoneware may be considered as a skeleton 
or framework of more or less refractory particles held 
together by vitrifying clays. It is obvious that the 
physical properties of this ware can be modified within 
comparatively wide limits by variations in the raw 
materials used for this skeleton, in the degree of fine- 
ness to which these materials are ground and in the 
percentage employed in the mixture. At one extreme 
we have the coarse-grained chamotte bodies, which are 
of the nature of firebrick and which are used, for 
example, for conveying acid gases at a high tempera- 
ture, as in a saltcake plant, where hydrochloric acid 
gas leaves the furnace at a temperature of 400 deg. C. 
or more. At the other extreme are the fine-grained 
porcelain-like bodies required for the large storage- 
battery tanks used in power plants and for electro- 
lytic cells. An infinite gradation of products is of 
course possible between these two limits and the 
selection and preparation of a suitable material to meet 
some definite purpose require considerable judgment. 


THE CLAY MUST HAVE SPECIAL PROPERTIES 


The clay which forms the vitreous bond between the 
particles must meet certain very specific requirements. 
It must vitrify at a definite temperature—i.e., the tem- 
perature of the kiln—this being adjusted by mixing it 
with definite proportions of other fluxing materials. 
It must be very plastic so that it may be molded into 
the many different shapes the potter is called upon to 
make. There must be a considerable difference in tem- 
perature between the vitrifying and the fusing points, 
as otherwise the shapes made from it will soften and 
collapse or at least deform in the kiln. It must have 
considerable mechanical strength in the green state 
80 as to be able to support its own weight before firing 
when made up into large and often complicated forms. 
The shrinkage in drying and firing must be uniform, 
as otherwise it would be impossible for the potter to 
work to accurate dimensions, and the clay must be 
tough so as not to tear apart when subjected to the 
Strain due to shrinking. 

No natural clay will meet all these requirements, 
and it is necessary to mix several kinds of clay in 
order to obtain the desired results. Clays suitable for 
the highest grade of chemical ware are not widely 
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distributed, and for many years we imported about 80 


per cent of our clays from Germany, notwithstanding 


the fact that our plants are located in one of the 
greatest clay deposits in the United States. 


PREPARATION AND AGING OF THE MATERIAL 


The various clays are mixed in the desired propor- 
tions, washed and screened to remove soluble and other 
foreign matter. The excess water is then removed by 
means of filter presses. The other components are 
then added and the mixture passed several times 
through a mill in which it is kneaded thoroughly until 
it is perfectly homogeneous. The mixture is extruded 
from the mill in large blocks, which are then stored 
away for 2 years in a saturated atmosphere. This has 
the effect of greatly increasing the plasticity of the 
clay, and for some of our work where great plasticity 
is necessary, the body is stored for 5 years. The nature 
of this so-called aging action is still a matter of con- 
troversy. The popular opinion seems to be that it is 
bacteriological. It is known that it can be induced and 
accelerated by the addition of certain organic products, 
but after some experimental work along these lines we 
no longer use these expedients. When the clay bodies 
are ready for use, they are made up into the various 
desired shapes, due allowance being made for shrinkage. 

















FIG. 3—STONEWARE PIPE 


Plaster of paris molds are usually employed for this 
purpose, but many other methods are also used. Thus 
pipe and other cylindrical and prismatic shapes are 
extruded, some shapes are cast, a few shapes are turned 
up by hand and others are dry pressed. Where the 
quantities are large, as for instance in the case of 
carboy stoppers and Raschig rings for packing rectify- 
ing columns and scrubbing towers, elaborate automatic 
presses are used for this purpose. 


DRYING Must BE CAREFULLY CONTROLLED 


After being shaped, the ware is dried. The most 
extraordinary precautions have to be taken at this stage 
of the manufacture. The shrinkage in drying is quite 
considerable, varying with the nature and moisture con- 
tent of the body from 6 to 12 per cent linear. If the 
rate of drying of any particular shape is not uniform 
throughout, the uneven shrinkage causes deformation 
and often also internal stresses, the results of which 
are not apparent until after the manufacture is com- 
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pleted. In order to insure a uniform shrinkage at this 
stage, the drying has to be conducted very slowly or a 
drier must be used in which the temperature and mois- 
ture content of the atmosphere are under control. 
Where complicated shapes are to be made or where 
extreme accuracy in dimensions is desired, a drier of 
this type is indispensable. 


SALT ADDED DURING THE FIRING 


The dry ware is packed in large kilns, which are 
then bricked up and carried to a temperature of about 
1,300 deg. C. Just before the maximum temperature 
is reached common salt is thrown into the fireholes. 
The salt volatilizes and the vapor reaches every part 
of the kiln. A surface reaction takes place between 
the salt and the aluminum silicate of the clay body, 
sodium-aluminum silicate being formed, and dense 
fumes of hydrochloric acid pass out through the stack. 
I shall refer to this and other methods of glazing later 
on. When the maximum temperature is reached the 
kiln is cooled down very slowly by radiation until the 
contents can be removed. 

The time required for firing a kiln depends on its 
size and to some extent on the nature of the contents. 
Our largest kilns require 3 weeks for a cycle—3 days 
for setting and discharge, 4 days for heating and 13 
days for cooling. This method of firing periodic kilns 
is extremely inefficient, practically all the heat being 
dissipated except a little that is used for drying green 
ware. For this reason we have recently installed at 
one of our plants a kiln divided up into chambers and 
furnished with an arrangement of flues so that the 
heat of the chambers that are cooling off is utilized for 
heating those that are going under fire. 

In the open kilns referred to above the products of 
combustion come into direct contact with the ware. 
In this reducing atmosphere the traces of iron in the 
clay impart a bluish gray color to the body and a 
chocolate color to the glaze. In an oxidizing atmos- 
phere the ware would be yellowish with a golden yellow 
glaze. White chemical ware, which is occasionally re- 
quired for pharmaceutical and similar purposes, re- 
quires not only raw materials free from iron and other 
coloring matter but the ware must be fired in a muffle 
kiln, as the atmosphere in an open kiln contains 
volatilized iron, which would stain the ware. 

After removal from the 
kiln, the ware is tested and 
sent to the grinding shop 
if any further finishing is 
required. The material is 
quite hard and carborun- 
dum is mostly used for this 
purpose, although less ex- 
pensive materials, some of 
which are of our own 
manufacture, are also em- 
ployed. 

Many of the manufactur- 
ing processes referred to 
above and much of the 
mechanical equipment is of 
course common to most 
clayworking operations. 

The raw materials used 
in this industry are acid 
proof within the usual 














FIG. 4—FITTING FOR 
FUME DUCT 














FIGS. 5 AND 6—SPECIAL STONEWARE TANK 


limits for siliceous bodies, reference to which will be 
made later on, and they suffer practically no chemical 
change during the various manufacturing processes. 
There are, however, many problems of a physical nature 
met with in this class of work, the solution of which 
has to be acquired in the plant and laboratory, as 
there is little or no technica! literature on this subject. 
It is not my intention this morning, however, to dis- 
cuss our manufacturing problems, but to direct your 
attention to the progress that has been made within 
recent years in adapting this ware to the requirements 
of the chemical industry. 


PROPERTIES OF CHEMICAL STONEWARE 


The possibilities as well as the limitations of chemical 
ware are best shown by a consideration of the chemical 
and physical properties of this ware. A typical an- 
alysis of chemical stoneware is as follows: 


COMPOSITION OF MIXTURE 57 





Per Cent Per Cent 
Sn «testvenvelnavauaeee >  ” eer .02 
a "ad ob & ooh bee we ae Sovkasawecbbugeeys 1.42 
Dh s¢cbin ee mame wen eG 0.58 Loss on ignition......... 0.06 
0 SSS arr e 0.58 ~ 
Be? octeeudeadetoneades Trace 100.16 


This ware resists the action of all acids excepting 
only those which react with the silica—i.e., hydro- 
fluoric acid and hot strong phosphoric acid. Con- 
centrated solutions of the caustic alkalis when hot also 
have some action on it. This action is, however, not 
considerable and caustic alkalis may usually be han- 
dled to advantage in chemical ware. As might be 
expected, a stoneware that is high in alumina resists 
the action of caustic alkalis much better than one that 
is high in silica. 


GLAZES FOR CHEMICAL WARE 


Chemical stoneware is usually glazed, the glaze, 
however, being merely a finish to give a smooth surface 
to the ware and not for the purpose of adding to the 
acid-resisting properties. As a matter of fact, the 
glaze is less resistant to chemical action than the body, 
and for this reason we are occasionally called upon 
to furnish unglazed ware. Under these circumstances 
a very dense body must naturally be employed. Some 
ware is manufactured for chemical purposes having 2 
more or less porous body that depends for its acid- 
resisting properties on a heavy coating of a prepared 
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glaze applied before firing by means of a brush or 
spray or by dipping. These glazes may be considered 
as clays with a low melting point which fuse in the 
kiln to a more or less homogeneous layer at the tem- 
perature of vitrification of the body. Such ware can 
scarcely be considered as chemical stoneware, as it 
offers no advantage over the various materials on the 
market coated with so-called acid-proof paints, var- 
nishes and enamels which become valueless as soon as 
there is the slightest imperfection in the exposed sur- 
face. There can be no question that salt glaze is much 
to be preferred for chemical work. A composition of 
this glaze is roughly as follows: 


66.80 Na,O 
eee cceseceeccosencs 20.65 


It is a sodium-aluminum silicate—i.e., a glass inter- 
molecularly combined with the body so that it cannot 
craze nor peel. 


PHYSICAL CHARACTERISTICS 


The physical characteristics of chemical stoneware 
are given in the following table: 


Te ee, ee Oe, cn dce ct esccownsseaa 1,000-2,200 
Ces ee ee, LOD oc cin ac ween ess tcees adnan 25,000 
Se ee GE, Wc bb Socb cc sddedeibneeve 6,000,000-9,000,000 
yp ST ee ee eee ee 0.55-0.6 
a 2 haere 64 ob ad OER AER ON 64 He eeeneeeea nee wenn t: 
Specific gravity 
Coefficient of expansion (linear per deg. 


. .0.000003-0. 000005 ) 


These are, of course, average values, as the physical 
properties vary considerably with different grades of 








FIG. 


7--CONDENSATION COIL 


ware. This is particularly true of the tensile strength. 
Thus the body we use for acid pipe lines has a tensile 
strength of 1,000 lb. per square inch, the body used for 
electrolytic work has a value of 1,700 lb. per square inch 
and the bodies used for pump and exhaust fan im- 
pellers and for blowcases are much higher. We have 
tested an 18-in. impeller to 4,500 r.p.m. without burst- 
ing it—i.e., a peripheral speed of over 21,000 ft. per 
minute. 

Attempts are frequently made to modify the phys- 
ical properties of chemical ware by the addition of 
materials such as carborundum, various refractory 
oxides, etc. These products are placed on the market 
from time to time under fancy trade names and ex- 
travagant claims are made for them which have seldom 
been justified. This, however, opens a fertile field for 
the future development of this industry. 

Practically any shape that can be made in metal or 
any other structural material can be duplicated in stone- 
ware if due consideration is given to the physical 
properties of this ware. The accompanying pictures will 
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FIG. 8—ROTARY DRIER 


illustrate the possibilities that chemical ware offers to 
the chemical industry. In line with the general trend 
toward large-scale production we have been called upon 
to furnish equipment in as large units as possible. 
There is naturally a limit to the size to which clay 
ware can be made, but Fig. 2 shows a remarkably large 
vessel—undoubtedly the largest made in this country. 
It is the body of an acid egg or blowcase and was used 
for forcing a sludge into a filter press by means of 
compressed air at a pressure of 50 lb. per square inch. 
The vessel, which has a capacity of 1,200 gal., was of 
course protected by a steel shell on the outside. The 
sludge in this case was formed by treating carnotite 
residues with muriatic acid in the extraction of radium. 
Still larger shapes have been made in Europe, a 1,500- 
gal. vessel having been exhibited at a recent exposition 
in Dresden. The filter presses used in connection with 
the blowcase referred to were the usual wooden plate 
and frame presses. We designed and installed this 
equipment several years ago. It is interesting to record 
that we have now succeeded in making these filter 
presses also out of stoneware. 

Fig. 3 shows a 4-in. pipe about 14 ft. long. One end 
is closed, the other end is open and has a branch near 
the top with a flange under it. These tubes are used 
for cooling hydrochloric acid gas from about 80 deg. C. 
to about 15 deg. C. in the following manner: A stone- 
ware tower has a perforated plate on top and twenty-six 
of these tubes hang in the tower supported by their 











FIG. 9—LARGE EXHAUST FAN 
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FIG. 10—STONEWARE PUMPS 


flange on the perforated plate. Each tube is cooled by 
water which is carried to the bottom by a pipe and 
which overflows through the branch at the top. I will 
show you presently a picture of the complete plant in 
which this device is used. The idea is adapted to all 
kinds of purposes in the chemical industry, but the 
tubes are not usually so long as in this case. 

Fig. 4 shows part of a 48-in. diameter fume duct 
we manufactured a few years ago. This particular 
fitting is about 8 ft. high. 

Fig. 5 is a tank we made during the war for the 
manufacture of radiators for airplane engines by elec- 
trodeposition of copper. I want you to note how 
accurately the slots match up. You will see it better 
perhaps in Fig. 6. 

A stoneware coil (Fig. 7) usually impresses one not 
familiar with the manufacture of clay products. Given 
the right kind of body, however, they are not difficult 
to manufacture and will stand a remarkable amount 
of rough handling. The most usual size has a 2}-in. 
tube with a wall in. thick and 80 ft. long. It is 
wound on a stoneware drum, but is not attached to it, 
so that the tube is free to expand and contract with 
change in temperature. We have shipped these coils 
all over the world. They are used principally for the 
condensation of nitric acid, for which they are ideal. 
They are also made as shown in the picture for cooling 
corrosive liquids. You will note that one of these coils 
has a corrugated cross-section for the purpose of in- 
creasing the cooling surface of the tube. 

Fig. 8 shows a rotary drier with a cylinder about 
20 ft. long. The entire cylinder was made of chem- 
ical stoneware and the flights were made integral with 
it. The feeding head was also of stoneware, as shown 
in the picture. The material to be dried was saturated 
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with muriatic acid and every part of the machine com- 
ing in contact either with the moist material or the 
vapor had to be made of stoneware. The vapors were 
drawn off by a stoneware fan and condensed in stone- 
ware towers. 

A stoneware exhaust fan similar to that referred to 
above is shown in Fig. 9. This is the largest size 
we make to this design and will handle about 6,000 cu.ft. 














\NOTHER VIEW OF MURIATIC ACID PLANT 


FIG. 12 


per minute. We furnished a very large number of these 
machines during the war for handling the oxides of 
nitrogen evolved from nitrating operations. The body 
and impeller—in fact every part coming in contact with 
the gas—are made of chemical stoneware. I scarcely 
need say that a very high-grade body is required for 
this class of work. The impeller shown in the picture 
is tested to 1,500 r.p.m. The smaller sizes are tested 
to 3,000 r.p.m. 

Stoneware pumps (Fig. 10) are used for innumer- 
able purposes around chemical plants and for handling 
every imaginable kind of corrosive liquid. They are 
also used largely for handling food products such as 
soup and vinegar, as they can be kept perfectly clean. 

If stoneware chemical plant is to be thoroughly satis- 
factory, it must be carefully erected, and we therefore 
endeavor to use our own experienced men for this 
work wherever possible, whether the plant has been 
designed by ourselves or by our customers or their 
engineers. 

Fig. 11 is a muriatic acid plant. This is the plant 
in which were used those 4-in. pipes 14 ft. long shown 
in Fig. 3. I want you to note that this plant has no 
protection whatsoever from the weather. The hydro- 
chloric acid gas enters the pipe line at about 250 deg. C. 
and reaches the first tower at about 80 deg. C. The 
entire equipment is subject to zero temperature in win- 
ter and also to wind and snow and rain, but it has 
given no trouble whatsoever. 


THE FUTURE OF CHEMICAL STONEWARE 


I have endeavored so far to show what has been 
accomplished in stoneware equipment for the chemical 
industry, and in conclusion would like to say a few 
words as to the future of this industry. 

An important fact to be borne in mind is that al- 
though chemical stoneware is undoubtedly the best 
material for chemical plants handling corrosive prod- 
ucts, yet it is no longer absolutely indispensable except 
in a few particular cases. No material has the genera! 
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utility of stoneware, but for any specific purpose there 
is some other material that can be substituted for it 
except in a few special instances. In practically every 
case these substitutes have no advantage over chem- 
ical stoneware—in many cases they have very distinct 
disadvantages and they are almost invariably much 
more expensive. Every few weeks one or more of these 
new products is brought to our attention and most of 
them die a natural death after the usual comparative 
tests have been made, and this situation has acted as 
a stimulus te the chemical ware industry. 

The production of chemical stoneware in the U. S. 
in 1920 increased 54 per cent over the 1919 production 
and when the figures for 1922 are available they will 
undoubtedly show a still further steady increase. This 
is concrete evidence of the confidence of the chemical 
industry in American-made chemical ware which the 
manufacturer can easily retain if he will continue to 
improve his product and will base his sales propaganda 
on definite demonstrable facts and accurate data rather 
than on extravagant general statements and so-called 
“talking points.” 


Wooden Barrels for Chemicals 


Summary of Proper Use by Which User May Choose 
Type Best Suited to His Industry 


HE Associated Cooperage Industries of America, 

which is the trade association of the barrel manu- 
facturers, has recently issued a booklet entitled “Slack 
Barrels for Chemicals,” which calls attention to the 
wide use of barrels for containers in chemical and 
allied industries. This booklet gives a good summary 
of the proper uses of the slack barrel, and, when 
combined with other summaries furnished by this 
association, is of sufficient interest to engineers to war- 
rant reproduction here. These summaries follow: 


The cooperage industry has devoted some time and 
thought to the subject of improving barrel service to the 
chemical and allied trades, particularly with reference to 
the specific commodity and the principles of packing. With 
a proper knowledge of these, it is a comparatively simple 
problem to decide upon the kind of barrel best suited for 
shipping various chemicals. 

From the scientific and technical point of view, stand- 
ards of measurement, standards of performance and stand- 
ards-of quality have been established by the Bureau of 
Standards, Washington, D. C., covering barrels for certain 
food products and other commodities. Inasmuch, however, 
as the chemical and cooperage manufacturers have not so 
far developed a certain rule of measure for chemical con- 
tainers, the chemical industry accepts wood barrels by con- 
tract specifications. Barrels used at the present time for 
shipment of chemicals are known as “slack,” “semi-tight” 
and “tight.” 

The following outline is designed to give an idea of the 
proper kind of barrels required for use in chemical industry. 
It does not pretend to cover barrel use in detail, but merely 
discusses the basic operations which are common to the 
entire industry. The chemical products listed will not 
therefore be a complete directory of what the wooden barrel 
is capable of carrying: 





SLACK BARRELS 


_ The slack barrel is an ideal container for shipping chem- 
icals which are not efflorescent, also for compounds and 
materials, varying in weight from 50 to 500 Ib. 

Products Shipped—Ammonium picrate, asphalt, cement, 
dry chemicals, lime, arsenate, paint pigments, picric acid, 
compounds, dye materials, glass, crockery, brick, clay, terra 
cotta, etc. 

_ Appreciating the fact that there is considerable variation 
in the density of chemicals and in the manner of their 
preparation for shipment, the need for careful specification 
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is apparent when making estimates as to the most efficient 
utilization of wood barrels. The slack cooperage industry 
has established a code of grade rules and specifications ap- 
plicable to use of various timbers. Gum, elm, cottonwood, 
basswood, oak, beech, maple, etc., are used and graded as 
No. 1, millrun and No. 2. Coiled elm hoops are also of 
standard quality and dimensions. Wire and steel hoops 
used by specification. 

Specifications for slack barrels most commonly used in 
chemical industry are as follows: 


13? in. head 20 in. staves 
16} in. head 24 in. staves 
17} in. head 28} in. staves 
19} in. head 30 in. staves 


“TONGUED AND GROOVED” SLACK BARREL 


To provide a practical, efficient and economical con- 
tainer that would adequately fill the requirements of the 
chemical industry for the shipment of efflorescent and semi- 
liquid products, the slack cooperage industry has evolved 
what is known as a “tongued and grooved” slack barrel. 
This package is made from staves 4 in. thick, heading § in. 
glued; silicated when found necessary. 

The staves being tongued and grooved and heading glued, 
a practically water and air tight package is provided. 
Gallonage capacity is usually referred to when ordering 
this kind of container. The dimensions are as follows: 


17} in. head, 30 in. staves for 30 to 32 gal. size 
20 in. head, 34 in. staves.. ; for 45 gal. size 
21 in. head, 34 in. staves... for 50 gal. size 
22 in. head, 34 in. staves. for 55 to 57 gal. size 


TIGHT BARRELS 


Products Shipped — Chemicals, alcohol, beverages, com- 
pounds, cider, dyes and colors, solutions, extracts, grease, 
ols, food products, glue, paint, varnish, polish, sirup, molas- 
ses, vinegar, etc. 

The “tight” barrel, as the name implies, is used for the 
shipment of liquid and semi-liquid chemicals. Laboratory 
tests have been made to obtain a better knowledge of the 
action of acids and chemicals on wood barrels; when nec- 
essary, silicate, paraffine and glue are used as liners. Rough 
usage tests have been applied to determine a definite under- 
standing as to quality, grade, specification and standards of 
timber for tight barrel construction. White oak, red oak, 
ash and fir are used, and steel hoops of standard gage. 
Sizes range from 5 to 60 gal. capacity, according to speci- 
fications. 


It is evident from the above that the user of barrels 
can well pick out for himself the type of barrel he 
desires; but in purchasing, in order to realize the full 
value of the studies made by the Associated Cooperage 
Industries of America, a careful specification of the 
service which the barrel is to perform should be fur- 
nished to the barrel manufacturer. 





The Glass Industry in Poland 


The glass industry in Poland is mainly organized by 
the Union of Glass Works. Forty-six establishments 
belong to this union having at present seventy furnaces 
working and employing about 10,000 workers. Thirty- 
five smaller glass works are not affiliated with the 
union; the total number is thus eighty-one, employing 
more than 12,000 workers. The annual production may 
be computed at about 102,000 tons a year. This quan- 
tity not only provides for national needs but leaves a 
surplus of 40 per cent for export.. The principal foreign 
market for Polish glass is Rumania. 

In 1921 Polish glassworks exported only about a 
thousand tons; on the other hand, glass goods were 
imported to the extent of 7,300 tons. Now, however, 
exports are increasing and imports are decreasing; im- 
ports still include mirrors, optical glasses, watch glasses 
and certain categories of glass for technical apparatus. 

The Polish glass industry flourishes especially in 
what was formerly Russian Poland, as the Polish market 
before the war was largely Russia. It bids fair to be- 
come an important export industry. 








1232 CHEMICAL AND METALLURGICAL ENGINEERING 














Recent 
Chemical & Metallurgical Patents 





r 














Process of Filtering Vapors—A 


patent has been granted to Willett C. 
and Frank E. Wells, of Columbus, Ohio, 
for an apparatus and process of filter- 
ing vapors such as those given off dur- 
ing the process of distilling petroleum 
oil. The invention is a process of filter- 
ing the vapors of hydrocarbons evolved 
by passing a permanent neutral gas 
through the heated oil and this with its 
load of vapor up through filtering ma- 
terial such as fullers earth for the 
purpose of removing color and_bitumi- 
nous matter, and then to a condenser 
where the distillates are recovered. As 
the filtering material receives its heat 
solely from the gas and vapor passing 
through it, it is necessarily of lower 
temperature than the fluid which heats 
it. Consequently, a portion of the less 
volatile vapors condense in the filter- 
ing material, and this condensate is ab- 
sorbed and retained until the continu- 
ously increasing temperature of the 
succeeding vapor evaporates it. In so 
doing it continuously deposits more 
condensate of less volatility in its stead, 
thus very materially narrowing the 
volatility range of any portion of the 
distillate. (1,433,050. Oct. 24, 1922.) 


A New Titanium Pigment—In a prev- 
ious patent (No. 1,348,129, granted 
July 27, 1920) V. M. Goldschmidt, 
assignor to the Titan Company, of 
Christiania, Norway, described a ma- 
terial for use as a pigment comprising 
a more or less crystalline titanium 
oxide. In a more recent patent he de- 
scribes a titanium pigment in which all 
or part of the titanium is present in the 
form of a titanate. The specific source 
referred to is the calcium titanate, al- 
though acid, normal and basic titanates 
of other bivalent metals are included in 
his specification. These pigments, he 
claims, are insoluble or sparingly solu- 
ble in water, and are very stable 
against both oxidation and reduction. 
Accordingly they resist the action of 
both the atmosphere and vehicle. The 
titanium compounds contained in the 
pigment have high specific gravity and 
high refractive index, thereby giving 
the pigment great hiding power. The 
normal calcium titanate (CaTi0O,), 
which combines great stability with a 
high refractive index (2.4 in sodium 
light), may be prepared in the follow- 
ing manner: Ilmenite is treated with 
sulphuric acid and after the resulting 
sulphate mass in lixiviated, the titanic 
acid is precipitated from the resulting 
solution. This product, which will usu- 
ally contain a quantity of the SO, radi- 
cal, is then mixed with slightly more 
than an equivalent of lime and the mix- 
ture is heated to a sufficiently high tem- 
perature to cause the formation of cal- 
cium titanate, preferably in a crystalline 


American Patents 
Issued Dec. 5, 1922 


The following numberc have been 
selected from the latest available 
issue of the Official Gazette of the 
United States Patent Office because 
they appear to have pertinent inter- 
est for Chem. & Met. readers. They 
will be studied later by Chem. € 
Met.’s staff, and those which, in our 
judgment, are most worthy will be 
published in abstract. It is recog- 
nized that we cannot always antici- 
pate our readers’ interests, and ac- 
cordingly this advance list is pub- 
lished for the benefit of those who 
may not care to await our judgment 
and synopsis. 


1,437,394—Purification of Phenol Con- 
taminated Liquors. 
.437,401—Purification of Phenol Con- 
taminated Liquors. 
37,405—Treating Molten Metal. 
37,483—Production of Aldehydes. 
37,636—Chlorinating Organic Com- 
pounds. 
37,689—Separation of Petroleum. 
37,743—Extraction of Oil. 
37,769—Duplex Tunnel Kiln. 
37,775—Fusjble Combustibles. 
37,783—Condensation Product. 
3 


37,838—Soluble Lime-Sulphur Com- 
position. 
37,932—Treating Hydrocarbons. 
37,933—Treating Hydrocarbons. 
7,952—Plastic Compositions. 
7,980—Distillation Process. 
8,123—Process of Making Alco- 
hols. 


Complete specifications of any 
Inited States patent may be obtained 
by remitting 10c. to the Commis- 
sioner of Patents, Washington, D. C. 


— 











condition. The resulting product is of 
a white or yellowish-white color and is 
said to be an excellent pigment. The 
titanates and their double salts give 
white pigments when the bases of the 
salts are colorless, and different colors 
when the bases are colored. (1,436,164. 
Nov. 21, 1922.) 


Production of Ferrovanadium—B. 
D. Saklatwalla and A. N. Anderson 
have patented a method for reducing 
refractory oxides with carbon in an 
electric furnace. The accompanying 
illustration shows, to scale, the prin- 
cipal lines of their preferred furnace. 
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Current must be led in at not less than 
150 volts and 35 amperes per sq.in. of 
electrode cross-section; the electrodes 
must be correctly spaced and immersed 
in the slag bath; and the cold charge 
must be fed between the electrodes, 
falling directly into the hottest portion 
of the furnace with little or no preheat- 
ing. In this way direct reduction of 
the refractory (vanadium) oxide is 
quickly effected by the carbon without 
the formation of lower oxides on inter- 
mediate compounds—a _ circumstance 
found highly desirable. The charge 
consists of ore, iron scale, coke and 
fluxes (glass cullet, lime and fluorspar). 
Glass cullet and iron oxide are of ad- 
vantage in that they increasce the elec- 
trical resistance of the slag, and the 
former also decreases its swirling 
motion by increasing its viscosity. 
This swirling motion draws the cold 
charge into the best region for quick 
reduction, and a 50 per cent ferro- 
vanadium has thus been made. (1,435,- 
742 Nov. 14, 1922. Assigned to 
Vanadium Corporation of America.) 


Iron-Free Nitric Acid—An apparatus 
for the concentration and purification 
of nitric acid is described in a specifi- 
cation taken out by George H. Tozier 
of Rochester, N. Y., and assigned to 
the Eastman Kodak Co. It is particu- 
larly designed to remove traces of iron 
from commercial nitric acid. The prin- 
ciple of the process is the insertion of a 
reflux condenser in the vapor line from 
a Duriron nitric acid still. The still is 
steam jacketed and the vapors from 
the boiling weak nitric acid are con- 
ducted through a vertical line to a re- 
flux condenser, which is made of Pyrex 
glass or fused quartz. This condenser 
is also steam jacketed. The theory is 
that the iron is mechanically carried 
over by the particles of nitric acid com- 
ing out of the still, and the condensation 
which takes place in the reflux con- 
denser serves to wash the ascending 
vapors and to carry the impurities back 
into the still. The temperature in the 
jacket of the condenser is maintained 
at a point low enough to bring out 
sufficient condensation to remove all the 
objectionable impurities. 

From the reflux condenser the vapors 
pass through an ordinary water-cooled 
tube condenser. The tubes are pre- 
ferably made of Pyrex or fused quartz. 
The condensate runs from this con- 
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denser into bleachers, where air is 
blown through the acid to remove nitro- 
gen oxides and any chlorine, bromine or 
other gaseous impurities. (1,529,177. 
Sept. 12, 1922.) 


Chlorinating Paraffine Hydrocarbons 
—The patentee has found that by caus- 
ing the liquid hydrocarbons of the 
paraffine series to react with chlorine 
gas under the influence of actinic rays 
and in the presence of an absorbent 
such as silica gel, activated carbon or 
pumice in a finely divided condition as 
a catalyzer, and passing the hydro- 
carbon and chlorine through successive 
quantities of such absorbent, the reac- 
tion can be made to proceed more 
smoothly and regularly and quickly, and 
the resulting production of chlorohydro- 
carbons can be made more definite in 
character and amount. It has also been 
found that the reaction can be further 
hastened and improved by impregnating 
the finely divided absorbent with metals 
or metallic compounds. (George T. 
Koch, of Homer, Ohio, assignor to the 
Ohio Fuel Supply Co., Pittsburgh, Pa. 
Oct. 24, 1922.) 


Transformation of Cyanamide Into 
Urea—J. H. Lidholm, of Sweden, has 
patented a method for transforming 
cyanamide into urea. The trouble with 
the present method is that when car- 
ried out at 65 deg., at which tempera- 
ture the reaction of cyanamide plus 
water gives urea, the rate of reaction is 
so rapid that it is difficult to keep the 
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temperature constant. To do this an 
apparatus is suggested. In the figure, 
1 is an open container having a 
Steam jacket 2 at the bottom or other 
equivalent means for heating the con- 
tent of the container. A pump 3 cir- 
culates the content of the container 
through the pipe 4 up to a cooling tower 
5, from which it again flows down into 
the container 1. 

In carrying out the process in the 
apparatus described the cyanamide 
solution is introduced into the container 
1 and sulphuric acid is added in such 
quantity that the solution becomes 
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about 1-normal with respect to the acid. 
The solution is then heated by supply- 
ing steam to the jacket 2 of the con- 
tainer so that the temperature will rise 
to about 65 deg. C. When the ‘reaction 
has started and the temptrature begins 
to rise, the solution is continuously 
pumped up to the cooling tower, where 
a part of the water of the solution is 
evaporated and carried away by the 
atmospheric air, the evaporation caus- 
ing a cooling of the solution, which then 
flows back to the container. In this 
manner the reaction temperature may 
be kept practically constant during the 
operation and the heat evolved by the 
reaction utilized for a partial concen- 
tration of the solution. (1,436,180. 
Nov. 21, 1922.) 


British Patents 


For complete specifications of any British 
patent apply to the Superintendent, British 
Patent Office, Southampton Buildings, Chan- 
cery Lane, London, England. 


Motor Fuel—aA fuel for internal com- 
bustion engines comprises a solution of 
water in benzol and acetone. Ethyl or 
methyl alcohol and ether may be added. 
The water should comprise 8 to 16 per 
cent of the liquid. The preferred com- 
position consists of 60 lb. of ethyl 
alcohol, 20 Ib. of acetone, 10 Ib. of 
benzol or benzene, and 10 lb. of water. 
(Br. Pat. 183,577. H. R. Ricardo, 
London. Sept. 20, 1922.) 


Cellulose Products—A cellulose prod- 
uct adapted for the manufacture of 
viscose and termed hydra-oxycellulose 
is prepared by treating cellulose ad- 
mixed with water first with gaseous 
chlorine in excess of the amount re- 
quired to saturate the water present, 
and afterward with strong hydrochloric 
acid, preferably the acid produced in the 
first stage of the process and which is 
brought into action by drying the moist 
product—for example, by heating at 
60 deg. C.—until a brittle product re- 
sults. The proportions of water and 
chlorine to be observed in the case of 
wood pulp are: cellulose 100 parts, 
water 100 parts, chiorine 10 parts; in 
other cases a larger proportion of 
chlorine may be necessary—for in- 
stance, with oat straw, 30 to 50 parts 
of chlorine for every 100 parts of cel- 
lulose would be required—in any case 
the proportion of water lies between 
one-half and twice the weight of the 
cellulose material. By subjection to the 
usual xanthogenation process, the cellu- 
lose conversion product is converted into 
a viscose which at the usual concentra- 
tions has the character of a jelly. The 
viscose solution is adapted for the man- 
ufacture of artificial silk, paper size, 
leather board, etc.; and it may be mixed 
with materials such as zinc, chromic 
and ferric oxides, clay, starchy matters, 
paper pulp, dissolved resins, esparto 
rosin, fats, waxes, glycerine, shellac, 
dyes and pigments; and in most cases 
such addition would be added before the 
preparation of the viscose solution. 
According to the material added, sub- 
stitutes for horn, bone, ivory, ebonite, 
wood, celluloid, leather and india rub- 
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ber are obtained. When used for the 
manufacture of solid bodies, the solu- 
tion is poured into molds and permitted 
to stand to separate air bubbles—this 
separation is facilitated by pouring a 
thin film of water on to the surface— 
and the mold then heated to 40 deg. C. 
for some hours; a compact mass capable 
of being manipulated is thus obtained, 
which is subsequently washed with 
warm water and dried, or heated to 100 
deg. C., to render it, or an article made 
therefrom, impervious to water. Of the 
materials specified that may be incor- 
porated with the product, zinc oxide and 
ferric oxide are particularly useful; with 
the former, the product may be 
bleached by calcium or sodium hydro- 
chlorite or may be dyed, the dyes be- 
ing applied previous to coagulation or 
after washing and before drying. Pig- 
ments such as ultramarine may be 
added. The viscose material, if impreg- 
nated with glycerine before coagulation 
or after washing the coagulated ma- 
terial, gives a coagulated mass of the 
consistency of india rubber or of 
leather; a good imitation of leather is 
prepared by adding zinc oxide and resin 
oil and afterward impregnating with 
glycerine.. Omitting the glycerine, the 
material is suitable for buttons, door 
knobs, ete. The viscose material may 
also be used as a bond for abrasives in 
making grindstones, hones, emery cloth, 
polishing sheets, knife boards and 
razor strops. (Br. Pat. 184,610. C. C. 
L. G. Budde, Sunderland. Oct. 11, 1922.) 


Cellulose Acetate—Cyclobutanone or 
side chain homologs thereof, such as 
dimethyl- or diethyleyclobutanone, is 
employed as a solvent for cellulose 
acetates in the manufacture of solu- 
tions, plastic masses, artificial silk, 
films, etc. The solvents, diluents, filling 
substances, coloring matter, etc., may 
be added in addition. Examples of 
proportions are given in the specifica- 
tion. (Br. Pat. 184,671. H. Dreyfus, 
London. Oct. 11, 1922.) 


Purifying Acetylene—To the alkali 
hypochlorite solution used for remov- 
ing phosphine and H.S from acetylene 
is added a substance such as alkali 
bicarbonate that prevents the solution 
from containing any considerable con- 
centration of free hypochlorous acid. 
When exhausted, the purifying solution 
is regenerated electrolytically, pref- 
erably with the use of graphite anodes 
and an addition of potassium chromate. 


(Br. Pat. 184,778; not yet accepted. 
Elektrizititswerk Lonza, Basel. Oct. 
11, 1922.) 


Motor Fuel—A fuel for internal com- 
bustion engines consists of a mixture of 
a hydronaphthalene, an aliphatic hy- 
drocarbon of low boiling point, and 
methylated spirit, blended by a small 
proportion of ether or an alcohol of 
high boiling point. In an example, 30 
parts of tetrahydronaphthalene, 35 
parts of petrol or light petroleum and 
30 parts of methylated spirits are 
blended by 5 parts of amyl alcohol. 
(Br. Pat. 184,785. Riedel Akt.-Ges., 
Berlin. Oct. 11, 1922.) 
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Arsenic Situation Clarified by Conference 
Between Producers and Users 


Meeting Held to Investigate Present Shortage Evaluates Existing Stocks, 
Trade and Agricultural Requirements and the Possibilities 


of Increased 


RODUCERS of arsenic, manufac- 

turers of arsenical insecticides, glass 
makers and other users of arsenic met 
at the Hotel Astor, New York, Dec. 13, 
to give sober study to the arsenic situ- 
ation and if possible to unearth a sup- 
ply of calcium arsenate sufficient to 
provide for next year’s campaign 
against the boll weevil. 

The meeting was called by C. R. De- 
Long, of the U. S. Tariff Commission 
and former chief of the chemical divi- 
sion of the Department of Commerce, 
and was one of the features of the 
annual convention of the Insecticide and 
Disinfectant Manufacturers’ Associa- 
tion. Although the meeting had noth- 
ing to do with the pending Congres- 
sional resolutions for investigation of 
the arsenic industry, all angles of the 
present situation were discussed by 
men who were thoroughly informed of 
developments in the different branches 
of the trade. 

Dr. R. B. Coad, Southern field agent 
for the Bureau of Entomology of the 
Department of Agriculture, presented 
an accurate analysis of the problem 
from the cotton farmer’s viewpoint. 
Hamilton M. Brush, manager of the 
sales department of the American 
Smelting & Refining Co., and F. Y. 
Robertson, vice-president of the United 
States Smelting & Refining Co., re- 


ported for the arsenic producers. 
Frank Hemingway, of the Sherwin- 
Williams Co., former State Senator 


George F. Thompson, of the Niagara 
Spray Co., O. A. Hasse, vice-president 
a the Glidden Co., and R. N. Chipman, 
of the Chipman Chemical Engineering 
Co., were some of the insecticide manu- 
facturers who contributed to the dis- 
cussion. 


ARSENIC REQUIREMENTS 


Naturally the discussion largely cen- 
tered around calcium arsenate, the 
poison that has been found most effec- 
tive in combating the Mexican boll 
weevil. According to Dr. Coad, of the 
Department of Agriculture, approxi- 
mately 16,000,000 lb. of calcium arse- 
nate was sold in the South last season 
and there was a demand for more than 
that amount. On the whole, the results 
from calcium arsenate were good, he 
declared, and while in the outlook for 
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next season the price of calcium arse- 
nate and the price of cotton will be 
factors in the situation, it looks, never- 
theless, as if the demand would run far 
ahead of the supply. 

In an attempt to figure the minimum 
requirements of arsenic for purposes 
other than calcium arsenate, the fol- 
lowing figures were worked out for re- 
fined white arsenic: 





Tons 
Arsenate of lead........... 2,000 
i PE Cesc nbscvsdoaes 1,200 
Proprietary mixtures ....... 750 
Sy PD o6s-cesecesceasee 1,000 
WE ME sréeevveeeusces 1,500 
Woo kane 606004 0s000ece ee 

8,450 


On this basis, Dr. Coad said, there 
is barely enough arsenic in sight to 
meet requirements, leaving calcium ar- 
senate out of consideration entirely. 
Last year the production of calcium 
arsenate used nearly 4,000 tons of arse- 
nic and next year, it is estimated, there 
will be a demand for not less than three 
times last season’s requirements. 


WHAT CAN THE FARMER Pay? 


Discussing the price the cotton 
farmer would be willing to pay for cal- 
cium arsenate, Dr. Coad said that the 
sale of calcium arsenate in the South 
is no longer a pioneering proposition, 
and that the farmer knows now how 
much he can pay for it and still make 
a profit on his crop. 

After a great deal of investigating, 
the department has arrived at the con- 
clusion that the farmer should be able 
to trade a pound of lint cotton for a 
pound of calcium arsenate; that, more- 
over, the price of calcium arsenate 
should be figured on the basis of the 
probable price of cotton next fall. If, 
for instance, cotton should sell at 18 or 
20 cents, the farmer should not have to 
pay more than 18 or 20 cents for cal- 
cium arsenate delivered on his farm. 
Allowing a spread of 4 cents for dis- 
tribution in the South, Dr. Coad said, 
would drop the price back to 14 cents. 
The question is, he continued, how much 
can the insecticide manufacturer afford 
to pay for arsenic in order to make 
calcium arsenate? No manufacturer, 
he declared, can afford to pay over 10 
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How the Bureau of Standards 
Holds Its Techincal 
Employees 


The general impression regarding 
government salaries-—is that they are 
very inadequate, failing to attract the 
better class of techncial men, especially 
under present conditions. A _ recent 
statement by F. C. Brown, assistant 
director of the Bureau of Standards, is, 
therefore, of considerable interest: 


There have been in the twenty- 
one years a total of 574 college 
graduates who have entered the 
Bureau of Standards and who later 
left. On the average these men 
remained at the bureau for 2.5 
years for what we would like to 
term a graduate course of training. 
During their stay at the bureau 
they received an average increase 
in salary of $133 per year. There 
were, of course, among these men 
many who found themselves in the 
wrong place, but probably one-half 
of this number left the bureau 
merely because of special oppor- 
tunities opened to them, with any- 
where from 50 to 200 per cent in- 
creases in salary. The Bureau of 
Standards employees are tempted 
away for two reasons, first, be- 
cause they have the bureau’s stamp 
on them, and second, because of 
the special training they get here. 

With regard to the college grad- 
uates who have come to the Bureau 
of Standards and who have re- 
mained, I would state that in gen- 
eral these have been the ones who 
have found themselves suited to 
the work and happy in it. At pres- 
ent we have 330 employees who 
have come to us either as college 
graduates or who have finished 
their college work while engaged 
here. Of this number 60 have the 
Ph.D. degree. About 22 of our 
employees have obtained the doc- 
tor’s degree while working here, 
and a number have other advanced 
degrees. Among these men the 
average entrance salary has been 
with the bureau on the average of 
4.7 years each, and their average 
salary at present is $2,348. This 
group has therefore received an 
annual increase averaging $180. 
Almost all of these individuals 
have had many opportunities to 
leave the bureau at large increases 
in salary. They have felt the spirit 
of the institution and have been 
conscious of the part they are 
playing. Aside from this, many of 
them keenly appreciate the variety 
of opportunities that the national! 
capital offers. 


Dr. Brown’s statement is accom- 
panied by a chart showing the distribu- 
tion of salaries among the 536 techni- 
cal employees of the bureau. 
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Annual Reports of Government Laboratories 





Bureau of Standards Has De- 
voted Efforts Toward Stand- 
ardization and Elimi- 
nation of Waste 








Fixed Nitrogen Research Lab- 
oratory Reports Work of Past 
Year on Fixation Processes 
and Nitrogen Compounds 











HE most important efforts of the 

Bureau of Standards during the 
past year were those directed toward 
the elimination of waste, says the 
annual report of the bureau. 

A complete study of automobile 
engine performance, both in the labora- 
tory and in cars on the road, is being 
carried out with the object of increas- 
ing the efficiency of internal-combus- 
tion engines. If the bureau, through 
this work, can assist in lowering the 
gasoline consumption of automobiles 
only 10 per cent for given mileage, it 
will represent a saving to the country 
of something like $100,000,000 per year. 


VARIED RESEARCH PROBLEMS 


Large sums are lost each year through 
the corrosion of underground pipes, 
conduits and metal structures. Part 
of this is the result of electrolytic 
action, while part is caused by condi- 
tions of the soil. The bureau has 
mapped out an extensive program to 
study this subject, and, if possible, to 
suggest means for preventing the waste. 
Pieces of pipe have been buried in 
different sections of the country, and 
the effect of the soil in these localities 
on the metal will be studied. 

Most appliances used for heating by 
gas are operated at very low efficiency, 
with a consequent waste of gas and 
also with a very bad effect on persons 
working in the same room, because 
imperfect combustion means generation 
of carbon monoxide, which is extremely 
poisonous. The bureau has studied the 
subject of improving both natural and 
artificial gas burners very thoroughly 
and has already issued recommenda- 
tions which will greatly reduce gas 
consumption and improve the health of 
the users. 

In the field of building construction, 
more material than is necessary is often 
used for a wall, column or floor slab, 
because information concerning the 
stresses which such structures or mem- 
bers can safely bear, their ability to 
resist fire, etc., is inaccurate or incom- 
plete. In order more definitely to 
formulate safe and economical stand- 
ards in this field, the bureau is investi- 
gating the suitability of re-rolled steel 
as a reinforcement for concrete, the 
Strength of walls and floors, the resist- 
ance of buildings to fire and the con- 
stitution of cement and concrete. 

If, through these investigations and 
many others similar to them which 
might be mentioned, the bureau can 
assist in preventing even a small por- 
tion of the avoidable waste in industry, 
the saving to the citizens of this coun- 
try thus brought about would more 
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N HIS annual report, F. G. Cottrell, 

the director of the Fixed Nitrogen 
Research Laboratory, reviews the work 
of the laboratory and summarizes the 
principal investigations which have 
been conducted in the matter of the 
fixation of atmospheric nitrogen. Since 
this is the first year the laboratory has 
been under the Department of Agricul- 
ture, the report is prefaced by a brief 
statement as to the establishment and 
previous work of the laboratory. 

Seventeen technical reports on the 
work of the laboratory were prepared 
during the past year. In the present 
state of development of fixation proc- 
esses in this country, fixed nitrogen 
cannot be produced for fertilizer pur- 
poses in competition with) Chilean 
nitrate and with ammonia obtained as 
a byproduct in the coking of coal, 
except under unusually favorable cir- 
cumstances. There is every reason to 
believe, however, that the cost of fixa- 
tion can be materially reduced through 
further study and development. During 
the past year the laboratory has studied 
the cyanamide, synthetic ammonia, arc 
and alkali cyanide processes with that 
object in view. 


AMMONIA SYNTHESIS 


The direct synthetic ammonia process 
has received considerable attention dur- 
ing the past year. The main features 
of this process which require further 
development and on which the labora- 
tory has been engaged during the past 
year are: The catalyst problem, involv- 
ing the large-scale production of an 
active catalyst, the further develop- 
ment of the present catalyst, and the 
search for new and improved catalysts; 
the production and purification of the 
hydrogen-nitrogen mixture; the devel- 
opment of apparatus which will stand 
the unusually high pressures and tem- 
peratures used; and the removal of the 
synthesized ammonia from the uncon- 
verted gas. 


CYANAMIDE PROCESS 


The laboratory has made a rather 
critical study of the present form of the 
cyanamide process, from which it ap- 
pears that improvements leading to a 
drastic reduction in the cost of opera- 
tion are rather improbable. The proc- 
ess requires a relatively large amount 
of electric power for the manufacture 
of carbide, and hence cheap power is 
necessary to its profitable operation. 
Important data on the formation and 
decomposition of cyanamide have 
already been obtained, but further 
study is required to complete the inves- 
tigation. 

Next in importance to the fixation of 
nitrogen is the transformation of the 
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Numbering of Steels Referred 
to Engineering Standards 
Committee 


After extended discussion of the 
problem involved in the numbering of 
steels, the conference called by the 
American Engineering Standards Com- 
mittee, at the request of the Bureau 
of Standards, decided the matter could 
be handled better by a sectional com- 
mittee of the American Engineering 
Standards Committee. For that rea- 
son no plan or program was adopted 
so that the sectional committee could 
consider the matter without limita- 
tions as to whether the classification 
be based on chemical analysis, heat 
treatment or physical tests. 

It was the sense of the conference 
that there should be a uniform num- 
bering system for forging, casting, 
structural, tool and other steels, in- 
cluding structural plates. 

France and Switzerland are the only 
two countries which have given seri- 
ous consideration to this problem, it 
was brought out, but it is believed 
something can be learned from the ex- 
perience in those countries. It was the 
general opinion that a code of number- 
ing would be useful only when based 
on definite specifications. It was sug- 
gested that the American Society for 
Testing Materials and the Society of 
Automotive Engineers be named as 
sponsors for the consideration of the 
problem. 





different nitrogen-containing substances 
in order to make them more useful in 
agriculture, in explosives and in the 
arts. During the past year the labora- 
tory has conducted a number of investi- 
gations in this connection. 

Urea, for example, is one of the most 
attractive nitrogen-containing materials 
from the fertilizer standpoint, but at 
the present time its cost for such use is 
prohibitive. The laboratory has devel- 
oped on a semi-technical scale a process 
for the production of urea from am- 
monia and carbon dioxide which seems 
to possess possibilities of ultimately 
yielding this material at fertilizer 
prices. 

The laboratory is making a rather 
extensive study of the chemistry of 
cyanamide and its derivatives to open 
up this new and cheap source of nu- 
merous, useful compounds. During the 
past year methods have been developed 
for the production of free cyanamide 
(H.CN:) in quantity, for the produc- 
tion of urea from cyanamide on a 
semi-technical scale, and for the prep- 
aration of guanidine salts. Cyanamide 
derivatives which appear to have value 
as ingredients in explosives have also 
been studied and the results of the 
investigations communicated to the am- 
munition division, ordnance office, War 
Department. In addition, a theoretical 
investigation on the chemistry of cyan- 
amide was made for the purpose of 
clarifying the chemistry of this large 
group of compounds. This investiga- 
tion is being continued. 
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Proposes Government Operation 
of Muscle Shoals 


Representative Dickinson Introduces Bill to Form Federal Operating 
Company for Production of Explosives and Fertilizer—Farm 
Bloc Withdraws Support of Ford 


A GOVERNMENT - CONTROLLED 

corporation to produce nitrate for 
war purposes and cheap fertilizer for 
farmers has been proposed as a solu- 
tion of the Muscle Shoals problem by 
Representative Dickinson, Republican, 
of Iowa, a leader of the “farm bloc,” 
who introduced a bill to put his plan 
into effect. 

In a statement introducing the bill, 
Mr. Dickinson expressed the feeling 
that the general criticism to which the 
Ford offer has been subjected is so 
strong as to endanger the future dispo- 
sition of the plant and that the impor- 
tance of an early conclusion in this is 
a matter so grave that he is led to the 
conclusion that some plan of federal 
operation is the only solution that will 
insure early completion and operation 
for the production of farm fertilizer at 
the lowest possible cost. 


PROVISIONS OF BILL 


The bill provides that a government- 
controlled corporation, to be known as 
the Federal Chemical Corporation, to 
consist of five members, three to be 
appointed by the President, the two 
others to consist of the Secretary of 
War and the Secretary of Agriculture, 
shall be given full power to complete 
and operate the plant for the manu- 
facture of fertilizer at the lowest pos- 
sible cost, for distribution among the 
farmers, with further power to sell the 
excess water power under conditions, 
limitations and safeguards of the na- 
tional water-power act. 

The proposed bill will conserve the 
$100,000,000 of government funds in- 
vested in a nitrate plant at Muscle 
Shoals for future war-time needs, and 
during peace provide for the operation 
of the plant for the manufacturing of 
fertilizer. 

Fertilizer is to be manufactured and 
sold without profit except a 43 per cent 
interest charge on any additional funds 
necessary to complete and equip the 
plant for such purpose. No item of 
war expenditure to date has been con- 
verted to the needs of agriculture. The 
decline in soil fertility endangers our 
food production. 

The placing of the Muscle Shoals 
plant in the hands of any individual 
tends to monopolize such production, 
besides putting in his hands immense 
water power of great value for manu- 
facturing purposes. 


WouLp COMPLETE DAMS 


Dams on the Tennessee River con- 
templated in 1918 would be completed 
inder Mr. Dickinson’s bill, and surveys 
would be made for storage reservoirs. 
Wherever private interests benefit from 
the establishment of these reservoirs 
the bill stipulates they shall bear a 
proportionate share of their cost. 


Another section of the measure pro- 
vides that, subject to the approval of 
the President, the corporation be au- 
thorized to negotiate with the Alabama 
Power Co. to settle “the difficulties ex- 
isting between the Government of the 
United States and the said power com- 
pany by virtue of the joint ownership 
of the power plant at Gorgas, Ala., and 
it is authorized to sell the interest of 
the Government of the United States 
in said plant to the said Alabama 
Power Co.” 


DISPOSITION OF PLANTS 


Nitrate Plant No. 1 under the plan 
would be remodeled to manufacture ex- 
plosives and fertilizer, and Plant No. 2 
would be used altogether for the pro- 
duction of fertilizer to be sold to con- 
sumers directly or through agencies in 
various parts of the country. The cor- 
poration also would be authorized to 
fix prices for fertilizer charged by pri- 
vate manufacturers who buy raw ma- 
terials from the Muscle Shoals plant. 


DISCUSSION OF ForD OFFER REVIVED 


The breach between Senate farm bloc 
members over the Muscle Shoals proj- 
ect was reopened last week in an hour’s 
tilt between Senator Heflin, Democrat, 
of Alabama, who again urged accept- 
ance of Henry Ford’s development offer, 
and Chairman Norris of the Agricul- 
ture Committee, who opposed the Ford 
proposal. 

Senator Heflin asserted, and Senator 
Norris denied, that Mr. Ford proposed 
te cut fertilizer prices in half if his 
offer for the power plant should be 
accepted. Senator Heflin scored the 
government development project in the 
bill of Representative Dickinson, and 
declared that the Norris government 
operation bill would block develop- 
ments of power or fertilizer. 


SEE SURRENDER OF FARM BLOC 


Representative Kearns of Ohio, mem- 
ber of the House Military Affairs Com- 
mittee, commenting on the Dickinson 
bill, said: 

“IT note that Representative Dickin- 
son, a member of the farm bloc of the 
House, has introduced a bill providing 
for government ownership and opera- 
tion of the nitrate plants and part of 
the water-power projects at Muscle 
Shoals, Ala. This, the newspapers 
state, means that the farm bloc has 
abandoned its support of Henry Ford. 
I am glad the truth in regard to the 
so-called Ford offer for Muscle Shoals 
is finding the light. 

“The advocates of the Ford offer 
urged the acceptance of it to save the 
government from government operation 
of the nitrate plants. The advocates 
of government operation of the nitrate 
plants urged scheme to save the gov- 
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Chemical Engineers Oppose 
Licensing Measures 


At the Richmond meeting of the 
American Institute of Chemica! 
Engineers held Dec. 6 to 9, the fol- 
lowing resolutions were passed: 


Resolved, That the 
Institute of Chemical 
reiterates its opposition to the 
licensing of chemical engineers 
and to the activities of those 
agencies that are fostering this 
movement. And be it further 

Resolved, That the American 
Institute of Chemical Engineers 
encourage and lend its moral sup- 
port to legitimate efforts to defeat 
or repeal such legislation as far 
as chemical engineers are con- 
cerned. 


American 
Engineers 











ernment from endowing Henry Ford 
with a government subsidy. 

“Neither course is necessary. Con- 
gress has already provided sufficient 
funds to carry on the work of com- 
pleting the Wilson Dam at Muscle 
Shoals up to September, 1923. Doubt- 
less a further appropriation will be 
made by this Congress, available within 
the next fiscal year. That is all that 
need to be done about Muscle Shoals. 


SHOULD WAIT FoR WATER POWER 


“Very important experiments on a 
commercial scale in the manufacture of 
fertilizer materials are now going on 
under scientific leadership here and 
abroad. It is practically a certainty 
that long before the Wilson Dam can 
be completed scientific knowledge in re- 
lation to the production of atmospheric 
nitrogen will be tremendously advanced. 
This is no time to make plans for 
nitrogen fixation which could not in 
any case be carried out for 3 or 4 
years. Any plans made now would 
quite likely be utterly obsolete by the 
time the power becomes available 
through the completion of the dam. 


Forp PROPOSAL UNFAIR 


“The Ford propagandists have been 
diligent in getting to the public state- 
ments relative to the making of fer- 
tilizer at Muscle Shoals, but in none of 
these statements that I have read or 
heard have they told the farmers the 
truth about the Ford offer. Mr. Ford’s 
proposition does not guarantee the man- 
ufacture of fertilizers, but he does have 
in mind, if he should get these prop- 
erties and a hundred-year lease of the 
water power at Muscle Shoals, the 
carrying on of a gigantic manufactur- 
ing plant. for his own selfish purposes. 
I cannot bring myself to believe that 
the government ought to finance his 
scheme for him. I do not believe he 
ought to be given something that no 
other man or set of men can be given 
in the United States. My only object 
in opposing the Ford offer is to call 
the attention of the public to the true 
facts, and whenever the country knows 
the truth in connection with the Ford 
offer I do not believe there will be one 
fair-minded and unprejudiced man in 
the entire United States who wil! say 
the Ford offer ought to be accepted.” 
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G. E. Co. Establishes Prizes 
for Electrical Advances 


Charles A. Coffin Foundation Will Fur- 
nish Rewards for Service and In- 
ventions in Electrical Field 


Prizes to encourage and reward ser- 
vice in the electric field will be given 
annually, it is announced by the Gen- 
eral Electric Co., from the income of 
a $400,000 fund in honor of Charles A. 
Coffin, who founded the company. 

The foundation will be controiled and 
administered by a foundation commit- 
tee appointed by the board. This com- 
mittee, within the limits of the pur- 
poses for which the foundation is 
created, will have power to change the 
conditions applicable to the distribution 
of the fund and the amounts for each 
particular purpose. 

The income of the foundation will be 
distributed in four ways—to employees 
of the General Electric Co., public 
utility companies, electric railway com- 
panies and American technical schools. 

To REWARD EMPLOYEES 

Eleven thousand dollars in prizes will 
reward the most signal contributions 
by employees of the General Electric 
Co. toward the increase of its efficiency 
or progress in the electrical art. Par- 
ticularly, the prizes are to further 
encourage suggestions from workmen. 
With each prize the company will give 
a certificate of award, Foremen’s 
prizes are to be awarded for the best 
department, taking into account its 
appearance, efficiency of operation and 
conditions which add to the better con- 
duct of the work and the welfare of 
the employees. 


RECOGNITION FOR PUBLIC UTILITIES 


A gold medal, to be known as the 
“Charles A. Coffin Medal,” will be 
awarded annually to the public utility 
operating company within the United 
States which, during the year, has 
made the greatest contribution toward 
increasing the advantages of the use of 
electric light and power for the con- 
venience and well-being of the public 
and the benefit of the industry. The 
company receiving the medal will also 
receive $1,000 for its employees’ bene- 
fit or similar fund. 

A gold medal, to be known as the 
“Charles A. Coffin Medal,” will be 
awarded annually to the electric rail- 
way company within the United States 
which, during the year, has made the 
greatest contribution toward increasing 
the advantages of electric transporta- 
tion for the convenience and well-being 
of the public and the benefit of the 
industry. The company recéiving the 
medal will also receive $1,000 for its 
employees’ benefit or similar fund. 


To At TECHNICAL STUDENTS 
] 


‘ive thousand dollars is to be 
awarded annually for fellowships to 
graduates of American colleges and 
technical schools who, by the character 
of their work and on the recommenda- 
tion of the faculty of the institution 
Where they are studying, could with 


advantage continue their research 
work either here or abroad; or some 
portion or all of the fund may be used 
to further the research work at any of 
the colleges or technical schools in the 
United States. The fields in which 
these fellowships and funds for re- 
search works are to be awarded are 
electricity, physics and physical chem- 
istry. A committee appointed by the 
foundation committee will award such 
fellowships and funds for research 
work, with the advice and co-operation 
of a committee of three, one to be 
appointed by each of the following: 
National Academy of Sciences, Ameri- 
can Institute of Electrical Engineers, 
Society for the Promotion of Engineer- 
ing Education. 

This committee is to be known as 
the Charles A. Coffin fellowship and 
research fund committee and the fel- 
lowships are to be known as the Charles 
A. Coffin fellowships. The expenses of 
the committee are to be paid out of the 
income of the foundation. 


CHARLES A. COFFIN 


On May 16, 1922, Charles A. Coffin, 
in his seventy-eighth year, retired from 
the active leadership of the General 
Electric Co. Mr. Coffin has been identi- 
fied with the development of the elec- 
trical industry since 1882. He was the 
founder and creator of the General 
Electric Co., of which hs has been the 
inspiration and leader for 30 years. 


Dr. Rosenhain’s Lecture Tour 
in America 


Dr. Walter Rosenhain, head of the 
metallurgical department of the Na- 
tional Physical Laboratory (that Brit- 
ish institution corresponding somewhat 
to the American Bureau of Standards), 
and widely known for his erudition, 
will tour the Eastern states during 
February and March, 1923, lecturing 
before various universities and educa- 
tional organizations. His itinerary, as 
at present arranged, follows: 

Lehigh University, Bethlehem, Pa., 
Feb. 14 to 16; Franklin Institute, 
Philadelphia, Feb. 15; American Insti- 
tute of Mining Engineers, annual meet- 
ing, New York, Feb. 19 to 23, where he 
will speak at the banquet, Feb. 21, and 
deliver the second Institute of Metals 
lecture on Feb. 20 or 21; Columbia 
University, New York City, Feb. 23; 
Yale University, New Haven, Conn., 
Feb. 26 to 28; Waterbury, Conn., 
March 1 and 2; Providence, R. L, 
March 3; Massachusetts Institute of 
Technology, Cambridge, Mass., March 
5, 6 and 7; Schenectady, N. Y., March 
8 and 9; Rome or Corning, N. Y., 
March 10; Case School of Applied Sci- 
ence, Cleveland, March 12 and 13; 
Detroit, Mich., and Ann Arbor, Mich., 
March 14 to 19; University of Illinois, 
Urbana, IIl., March 20 to 22; Chicago, 
Ill., March 23 and 24; Toledo, Ohio, 
March 26; Huntington, W. Va. (Inter- 
national Nickel Co.), March 27; 
Charleston, W. Va., March 28; Pitts- 
burgh, Pa., March 29 and 30; Wash- 





‘ington, D. C., March 31 to April 4 or 5; 
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Materials of Construction Topic 
Planned for A.C.S. Meeting 


A symposium on “Materials of 
Chemical Equipment Construction” is 
being planned for the spring meeting 
of the American Chemical Society by 
the Industrial Division. The literature 
upon this subject is so widely scattered 
that in many cases much time must be 
spent in duplicating work which has 
already been done. The symposium 
will tend to bring together such matter 
for which chemists are constantly in 
search. Philip A. Singer, of the 
Singer-Perlstein Co., Chicago, Ill., will 
act as chairman of this symposium. 

The subject matter of the symposium 
will cover woods, metals, vitreous ma- 
terials, coatings, rubber, fabrics, etc. 
All of these headings will deal with the 
resisting properties to acids and alka- 
lis, their resistance to temperature, 
oxidation characteristics, cost, chemical! 
composition, etc. 





Prospects Bright for Helium 
Development 

After having listened to extended 
testimony with regard to the helium 
situation, the Committee on Publi 
Lands of the House of Representatives 
on Dec. 14 closed its hearing on the 
bill providing a comprehensive helium 
program. It is very apparent that the 
committee is favorably inclined toward 
the measure. In addition to the testi 
mony of R. B. Moore, chief chemist 
of the Bureau of Mines, and of th 
helium specialists in the army and navy, 
a representative of the American In- 
vestment Corporation, which is inter 
ested in the commercial airship, testi 
fied. Each of the witnesses sought t 
prove that helium is essential to the 
development of lighter-than-air craft, 
either for military or commercial uses. 





New Haven, Conn., dedication meeting 
of the American Chemical Society. 

The subjects of his lectures are as 
follows: Hardness and Hardening: 
The Structure and Constitution of Al- 
loys; Strain and Fracture in Metals: 
Aluminum Alloys; Metallurgical Re- 
search at the National Physical Labora- 
tory. 

The subject of the second annual lec- 
ture before the Institute of Metals Di- 
vision of the American Institute of 
Mining and Metallurgical Engineering 
is to be entitled “Solid Solutions,” with 
which he expects to deal on theoretica! 
and fundamental lines. 

Before the Franklin Institute, he wil! 
deliver the second lecture above, “The 
Structure and Constitution of Alloys,” 
under which title he expects to dea! 
with the constitutional or equilibrium 
diagrams of alloy systems, their ex- 
perimental determination and their ful! 
interpretation. 

Which of the other lectures will be 
given at the other dates cannot be 
stated. Engineers who wish to attend 
any of these lectures given near their 
home will do well to communicate with 
W. M. Corse, National Research Coun- 
cil, Washington, D. C. 
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Meeting of Chicago Section, 
American Ceramic Society 


Proposed Ceramic Course at New Crane 
Junior College and Technical Man’s 
Status in Production Discussed 


Nearly seventy members of the Chi- 
cago Section, American Ceramic Soci- 
ety, attended the annual meeting which 
opened with a luncheon at the Morrison 
Hotel, Saturday, Dec. 2. It is not pos- 
sible to attribute the large attendance 
entirely to the fact that a handsome 
pottery lamp base was to become the 
property of some lucky member, for 
the enthusiasm continued unabated even 
after C. A. Underwood’s name had been 
drawn from the hat. The proposed 
course in ceramics at the new Crane 
Junior College is a subject which is of 
direct interest to every ceramic man 
and the technical program presented 
many interesting and instructive fea- 
tures. 

Officers for the ensuing year were 
elected as follows: Chairman, B. T. 
Sweely; vice-chairman, W. W. Wilkins; 
secretary-treasurer, H. E. Davis; coun- 
cilor, C. W. Parmelee. 


PROPOSED CERAMIC COURSE 


Facilities for technical education in 
ceramics are increasing every year, but 
so far there has been little attempt in 
this country to provide training for 
craftsmen in the industry. It is felt 
that a course in ceramics in some of the 
technical secondary schools would prove 
of great value in arousing interest in 
the ceramic industries. Some of the 
young men might wish to pursue their 
studies further along this line at the 
universities, while others might seek 
employment with ceramic plants, where 
their training would be of benefit not 
only to themselves but to their em- 
ployers as well. 

A. Meyer, assistant principal of the 
new Crane Junior College in Chicago, 
has made a thorough study of the whole 
situation and is most enthusiastic over 
the possibility of establishing a course 
in ceramics in this school. In his 
address he pointed out how such a 
course would fit in very nicely with the 
curriculum and stated his belief that 
the appropriation could be obtained 
without difficulty if the matter were 
presented to the proper authorities. 
After a number of members had brought 
out the value of such training from 
different points of view, it was resolved 
to appoint a committee to draw up 
appropriate resolutions urging the es- 
tablishment of this course, and to bring 
the matter to the attention of the proper 
officials of the Chicago Board of Educa- 
tion. The committee consists of H. T. 
Bellamy, chairman; G. G. Lawson and 
H. C. Beasley. 

The paper on the design and con- 
struction of a new enamel smelter which 
was presented by H. E. Davis, of the 
Northwestern Terra Cotta Co., is of 
considerable interest and is abstracted 
on page 1211 of this issue. 

Defects to which enameled steel ware 
is subject were discussed by B. T. 
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Sweely, of the Cribben & Sexton Co., 
manufacturer of stoves and ranges. The 
importance of proper pickling condi- 
tions was stressed and recommendations 
were made for the proper application 
of the ground coat. Mr. Sweely stated 
that flat ware should never be burned 
to exceed 1,600 to 1,625 deg. F. if the 
steel is to be kept straight. With hol- 
low ware, temperatures of 1,700, 1,750, 
1,800 or even up to 1,850 deg. F. may 
be used. He attributed fish scaling to 
a condition where the coefficient of 
expansion of the enamel is lower than 
that of the steel. While this is by no 
means the only factor, it is a very 
important one and this trouble can be 
largely overcome by having the expan- 
sivity of the enamel equal to or greater 
than that of the steel. 

Incidents from actual experiences 
were used most effectively by E. O. 
Herman, of A. D. Little, Inc., to show 
how the technical man may be of greater 
value to the production department. 


CO-OPERATION BETWEEN PLANT 
AND LABORATORY 


In general, the prodaction man is 
chiefly interested in more pieces and 
lower costs, while the laboratory tech- 
nical man is concerned with quality. 
Unfortunately in many cases the two 
types of men cannot understand each 
other because they really speak differ- 
ent languages, and often little attempt 
is made to view problems from the 
standpoint of the other man. Co-opera- 
tion in such cases is obviously difficult, 
if not impossible. 

There is an opportunity for a tech- 
nical man with the proper training to 
act as interpreter between the research 
or laboratory man and the production 
man. Endless tact and patience are 
required for such work, but it results 
in proper recognition of the value of the 
technical department by the production 
and sales departments and thus reacts 
for the good of the whole organization. 
Necessary steps in obtaining recogni- 
tion were summarized as contact, con- 
ference, confidence and co-operation. 

Mr. Herman also pointed out the 
importance of going out after problems 
so that the technical control will func- 
tion as a preventive and not only as 
a curative agent. The accounting de- 
partment and salesmen’s meetings offer 
fertile fields for discovering worth- 
while problems. In order to accom- 
plish these results, however, it will be 
necessary for the technical man to study 
many subjects, particularly those relat- 
ing to the non-technical phases of busi- 
ness. 





New Paint Plant of Pittsburgh 
Plate Glass Co. Nearly 
Complete 


The Pittsburgh Plate Glass Co. is 
completing in Milwaukee, Wis., the first 
unit of what will be the largest single 
paint and varnish plant in the United 
States, Ludington Patton, vice-presi- 
dent of the company, asserts. All the 
scattered paint and varnish laborato- 
ries of the company will be consolidated 
at Milwaukee. 
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Determination of Dye Strength 
Standards Delayed by 
Lack of Funds 


Work of the interdepartment com- 
mittee of chemists appointed to deter- 
mine for the Treasury Department the 
commercial standards of strength of 
dyes in use prior to July 1, 1914, which 
is to be the basis for the assessment 
of import duties under the new tariff 
act, has been delayed owing to the diffi- 
culty of obtaining some of the old 
samples and because of the slowness of 
Congress in authorizing an appropria- 
tion for extension of the Customs Divi- 
sion’s laboratory at New York. 

This work, however, is expected to 
be finished early in the new year, at 
least so far as affects the cclors which 
are imported in large quantities. Dyes 
which were imported in single strength 
prior to July 1, 1914, but now are im- 
ported in double concentrations will be 
assessed for duty at twice the rates 
mentioned in the tariff act. The com- 
mittee in charge of determining stand- 
ards of strength is composed of Dr. 
G. W. Knight, chemist in charge of the 
New York customs laboratory; Peter 
Feiberger, specialist in dyes attached 
tw that laboratory for special assistance 
in administering the new tariff on coal- 
tar products; W. A. Watson, color spe- 
cialist of the chemical division of the 
Tariff Commission, and G. Appell, of 
the chemistry division of the Bureau 
of Standards. 

The Customs Division is working on 
permanent regulations for the admin- 
istration of the coal-tar rates. One of 
the important clauses which has re- 
ceived tentative approval for these 
regulations is that whenever a color 
which has been imported as non-com- 
petitive, thus paying duty on United 
States selling price, is found to be com- 
petitive with a domestic product, which 
would cause the higher American value 
to be assessed under the law, 30 days’ 
notice of this fact shall be given im- 
porters in order that imports in transit 
may be entered before the higher rate 
becomes effective. This tentative de- 
cision has been reached on the ground 
that such a change would be one of 
classification and not of appraisement, 
and changes of classification affecting 
rates for many years have been given 
3G days’ notice by the Treasury De- 
vartment. 





To Protest Freight Rate 
on Empty Carboys 


Empty carboys should take a lower 
freight rate than loaded carboys, in the 
opinion of the traffic committee of the 
Manufacturing Chemists’ Association, 
but before filing a formal complaint to 
secure such an adjustment in rates, the 
committee will await a report from the 
carboy test committee, which now is 
conducting experiments in loading and 
packing. At present returned empty 
carboys take a higher classification 
than do the loaded carboys. The com- 
mittee voted to recommend a petition 
for the reduction of the carload mini- 
mum of 24,000 Ib. on empty returned 
carboys, to 17,000. 
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Photography Holds Floor 
at Rumford Hall 


Four Papers on Various Phases of the 
Art and Its Application Presented 
at Joint Meeting 


Friday, Dec. 15, was photographic 
night at the Chemists’ Club auditorium, 
when the Society of Chemical Industry 
held a joint meeting with the Technical 
Photographic and Microscopical Society 
and heard four excellent papers on 
photochemistry, color photography, mo- 
tion pictures and the application of 
microscopy and photomicrography to 
the paint and rubber industries. 

Dr. A. B. Hitchins, of the Ansco Co., 
was the first speaker and made some 
informal remarks on the importance of 
motion pictures to industry. He empha- 
sized the value of the cinematograph 
in motion study, in sales promotion, 
general publicity and educational work. 
One of the most interesting points 
brought out by the speaker was his 
mention of a motion picture history 
which is now being compiled. 


PHOTOGRAPHIC EMULSIONS 


“Photochemistry and Photosensitive 
Material” was the subject of a paper 
by F. F. Renwick, of E. I. du Pont 
de Nemours & Co. He described briefly 
the process of manufacturing photo- 
graphic emulsion by adding a solution 
of silver nitrate to a solution of potas- 
sium bromide, iodide and _ gelatine. 
After mixing, the emulsion is ripened— 
that is, maintained at a definite tem- 
perature for a definite time, during 
which period the grains of silver bro- 
mide grow and their sensitiveness in- 
creases. The emulsion is then allowed 
to solidify and is pressed through a die 
by a hydraulic ram, forming shreds 
which are washed in cold water, drained 
and then remelted. A small amount of 
chrome alum is added to act as a 
hardener and the emulsion is coated on 
the film. 

This is the process in a few words 
but, simple as it sounds, it is one of 
the most complicated and least under- 
stood manufacturing processes in in- 
dustrial chemistry. A slight variation 
in the temperature or time of digestion, 
size of grains, quality of gelatine or 
other raw material, age of emulsion or 
the extent of the washing to remove 
soluble bromides, all exert a tremendous 
influence over the quality and proper- 
ties of the finished product. The speaker 
emphasized the importance of obtain- 
ing exactly the right grade of gelatine 
and stated that it is impossible to obtain 
American-made gelatine which is as 
satisfactory as the imported material. 
Mr. Renwick showed some slides illus- 
trating the apparatus used in the large- 
scale manufacture of emulsions and 
concluded his talk with some illustra- 
tions showing the value of dyes as 
sensitizers. 


COLOR MEASUREMENT 


Dr. Herbert Ives presented a talk on 
color measurements, treating it from 
two standpoints—the artistic and the 
physical. Considered from the artistic 





Badische Plants Closed 
by Strike 


All the works of the Badische 
Anilin und Soda Fabrik at Lud- 
wigshafen and at Oppau are closed 
as a result of a strike which throws 
about 22,000 men out of work. It 
is reported that a number of work- 
men in other industries in Lud- 
wigshafen have begun a sympa- 
thetic strike, but their efforts to 
make it general have so far failed. 
Mannheim, up to the present, is 
free from strikes. Statements that 
the movement is Communistic are 
made in pan-German circles, but 
should be received with caution. 
The strike in the aniline works 
originated owing to the refusal of 
the management to reinstate three 
dismissed members of the work- 
men’s council. 











standpoint, it is a hopeless task to 
attempt to duplicate in photography the 
thousands of colors that exist in nature. 
Dr. Ives explained briefly how, by 
means of three dimension co-ordinate 
charts, any shade may be resolved into 
its constituent primary colors and syn- 
thesized. 

The value of the microscope in indus- 
trial problems was brought out in a 
paper by Henry Green, of the New 
Jersey Zine Co., who described the 
newly developed product known as 1-A 
zine oxide, which is used as a pigment 
filler in rubber and paint. This grade 
of zinc oxide is so finely subdivided that 
it is really in a class by itself, only gas 
black being of a degree of subdivision 
to compare with it. Mr. Green showed 
a number of slides which illustrated 
very graphically the remarkable degree 
of subdivision which has been obtained 
in this pigment, and showed by tests on 
automobile tires how it improves the 
quality of the rubber in which it is 
used. He also discussed the relation 
of pigment size to the hiding power and 
plasticity of paints. 





Arsenic Situation Clarified 
(Continued from page 1234) 
cents and sell calcium arsenate in the 
South for 14 cents, but with 10-cent 
arsenic and 14-cent calcium arsenate 
the manufacturer should be able to 

make a legitimate profit. 


PRODUCERS TO INCREASE OUTPUT 


Hamilton M. Brush gave some high 
spots in the history of the arsenic in- 
dustry as viewed by the largest single 
producer. From 1910 to 1913 arsenic 
was purely a byproduct and was sold 
or given away in order to get it out 
of the plant. The price then was about 
3 cents per pound. It is not until the 
price gets up to 6 or 7 cents that any 
arsenic can be recovered at a profit and 
it is only after the price is up to 10 
cents that the smelter can begin to 
make money. The present production 
of the American Smelting & Refining 
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Co. is about three times what it was in 
1911 and twice what it was last year. 
Sales in 1922, which were six times 
those of last year, averaged 74 cents 
a pound. However, the sales record, 
both as to volume and price, showed 
tremendous fluctuation from month to 
month, making it practically impossible 
for the producer to predict either mar- 
ket or price. He expressed the belief 
that if it were possible to stabilize the 
arsenic market at a price somewhere 
between 8 and 10 cents per pound, it 
would be possible for the producing 
interests in this country to take care 
of any possible demand from the insec- 
ticide manufacturers. Mr. Robertson, 
of the United States Smelting & Refin- 
ing Co., confirmed Mr. Brush’s state- 
ment as far as his own company was 
concerned. Their production is now 
sold up to June, 1923, and average sales 
have been at 8.30 cents. A representa- 
tive of the American Metals Co. stated 
that its production in Mexico at one 
time had varied between 200 and 500 
tons per month. 

For the purpose of preparing a sum- 
mary of the meeting to be given out to 
the press and also to act as a co-opera- 
tive agency to work with various gov- 
ernmental departments, the following 
standing committee was appointed by 
the chairman: B. R. Coad, of the De- 
partment of Agriculture; George F. 
Loughlin, of the U. S. Geological Sur- 
vey; H. M. Brush, of the American 
Smelting & Refining Co.; F. Y. Robert- 
son, of the U. S. Smelting & Refining 
Co.; R. N. Chipman, of the Chipman 
Chemical Engineering Co.; Frank Hem- 
ingway, of the Sherwin-Williams Co.; 
O. A. Hasse, of the Glidden Co., and 
W. O. Tuck of the Corona Chemical 
Co., representing the Pittsburgh Plate 
Glass Co. 





Bureau of Standards Trying to 
Eliminate Waste 
(Continued from pgae 1235) 
than pay the cost of many research 
institutions as large as the Bureau of 

Standards for a number of years. 


NEw DIVISIONS 


Two new divisions, the work of which 
is of great interest to the public, have 
been added during the year. The first 
is the Division of Building and Hous- 
ing, while the second is that of Simpli- 
fied Practice. 

The Division of Simplified Practice 
is working in close co-operation with 
American industries to eliminate use- 
less sizes of the commonly used indus- 
trial products and is directing the at- 
tention of manufacturers to the advan- 
tages of concentrating on the sizes 
and types in greatest demand. 

The variety of the bureau’s work is 
indicated by the fact that its report 
covers, besides those activities just 
mentioned, investigations in the fields 
of weights and measures, electricity, 
heat and thermometry, optics, chemis- 
try, engineering physics, structural, 
engineering and miscellaneous mate- 
rials, metallurgy and ceramics. 
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Association for Advancement 
of Science Plans Meeting 


The Boston meeting of the American 
Association for the Advancement of 
Science, to be held Dec. 26 to 30, prom- 
ises to be of considerable interest to 
chemists. There will be an extensive 
symposium on the progress of chemis- 
try in which some noted chemists will 
take part. In addition, there will be 
a symposium on photochemistry and 
photochemical reactions. The Ameri- 
can Physical Society has invited the 
visiting chemists to attend a symposium 
upon ionization potentials and atomic 
radiation. The meetings will begin 
Wednesday at 9 a.m. in the Massachu- 
sets Institute of Technology, and will 
continue until Friday evening, or pos- 
sibly until Saturday. The titles of the 
papers to be presented in the symposia 
are given below. In addition to these 
papers there will be a _ considerable 
number of reports upon research work 
in progress in different institutions. 


PHOTOSYNTHESIS AND PHOTOCHEMISTRY 


Thursday afternoon will be devoted 
to the symposium on photochemistry 
and photochemical reactions. Among 
the speakers scheduled are S. E. Shep- 
pard, of the Eastman Kodak Co., and 
H. A. Spoehr, of the Desert Laboratory. 

PROGRESS OF CHEMISTRY 

The symposium on the progress of 
chemistry will extend over all three 
days. The program follows: 

“Compressibilities and the Size of 
Atoms,” by T. W. Richards, Harvard 
University. 

“Proteins and the Theory of Colloidal 
Behavior,” by Jacques Loeb, Rocke- 
feller Institute. 

“X-Rays,” by William Duane, Har- 
vard University. 

“X-Rays and Crystal Structure,” by 
George L. Clark, Harvard University. 

“The Chemistry of Volcanic Action,” 
by A. L. Day, Geophysical Laboratory. 

“Chemistry at the Fixed Nitrogen 
Laboratory,” by F. G. Cottrell, director 
of the laboratory. 

“The Chemistry of the Photographic 
Process,” by C. E. K. Mees, Eastman 
Kodak Co. 

“The Properties of Elements and of 
Groups of Elements in an Electronega- 
tive Condition, With Reference to the 
Constitution of the Metallic Com- 
pounds,” by C. A. Kraus, Clark Uni- 
versity. 

“Changes in Volume During the So- 
lution of Solids,” by Gregory P. Bax- 
ter, Harvard University. 

“International Critical Tables,” by 
E. W. Washburn, National Research 
Council. 

“The Present Status of the Theory 
of Complete Ionization,” by D. A. Mac- 
Innes, Research Laboratory of Physical 
Chemistry, Massachusetts Institute of 
Technology. 

“The Present Status of the Theory 
of Incomplete Ionization,” by James 
Kendall, Columbia University. 
“Tonization Potentials and Chemical 


Action,” by W. A. Noyes, Jr., Univer- 
sity of Chicago. 

“The Separation of Isotopes,” by 
R. S. Mulliken, University of Chicago. 

“The Structure of Atoms and the 
General System of Isotopes,” by Will- 
iam D. Harkins, University of Chicago. 

The members of Section C are invited 
to attend a symposium on “Ionization 
Potentials and Atomic Radiation,” to 
be held by Section B. The speakers are 
Paul D. Foote, K. T. Compton and 
Henry Norris Russell. 

On Friday evening the section will 
be entertained at a smoker to be given 
by the Northeastern Section of the 
American Chemical Society. 
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German Potash Prices Jump’ 
145 Per Cent in Month 


According to cable advices received 
by the Department of Commerce, Ger- 
man potash prices effective Dec. 1 were 
approximately 145 per cent higher than 
those of Nov. 1. 

November potash deliveries were 
stimulated by impending increases in 
price and freight rates, which increases 
became effective Dec. 1. Export sales 
also increased, and orders were re- 
ceived from countries which had not 
been previously purchasing. 

A decreased demand for coal-tar dyes 
is reported for the month of November. 
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Prof. Durr A. ABRAMS, head of the 
Structural Materials Research Labora- 
tory, Lewis Institute, Chicago, IIl., 
gave an interesting address on the sub- 
ject of “Some of the Subtle Properties 
of Concrete,” at a meeting of the En- 
gineers’ Club, Trenton, N. J., Dec. 7. 


R. L. AGASSIZ, president of the Calu- 
met & Hecla. Mining Co., New York, 
and Calumet, Mich., has been elected 
president of the Copper and Brass Re- 
search Association. 

C. H. BRANDEs is returning to New 
York the latter part of December after 
a 4 months’ business trip in Europe. 


GELASIO CAETANI, recently appointed 
Ambassador from Italy to the United 
States, expects to arrive about Dec. 20. 
He has accepted the proposal of the 
American Institute of Mining and 
Metallurgical Engineers to give a din- 
ner in his honor at a convenient date 
after his arrival. 


M. G. Donk, for the last 2 years a 
chemist connected with Edgewood Ar- 
senal and previous to that time con- 
nected with several large private 
chemical works, has been added to the 
staff of the chemical division of the 
Tariff Commission. He will specialize 
in heavy chemicals. The Tariff Com- 
mission also has added to its chemical 
division Mrs. FLORENCE BURLINGAME, 
who for several years was a chemical 
research assistant employed by the 
War Trade Board. She will have 
charge of the chemical statistical work 
of the Tariff Commission. 


ELLERY K. FILES, who has been con- 
nected with the pyroxylin department 
of the Duratex Co. of Newark, N. J., 
has just been appointed manager of 
that company’s rubber department. 


Dr. KuNO B. HEBERLEIN will return 
to New York the latter part of this 
month after a 2 months’ business trip 
to England. 


FRANK W. MCSPARREN, Cornell '14, 
formerly with the National Aniline & 
Chemical Co. and the du Pont company, 
has joined the chemical division of the 
U. S. Tariff Commission. 





Dr. WALTER ROSENHAIN expects to 
arrive in America early in February 
and will remain about 2 months. His 
itinerary and titles of his lectures are 
given elsewhere in this issue. 


THOMAS W. STREETER, vice-president 
of the American International Corpora- 
tion, has been elected chairman of the 
executive committee of the Simms Pe- 
troleum Co., 120 Broadway, New York. 


W. E. SyYMons, treasurer of the 
American Welding Society, New York, 
has resigned. 

ALBERT THOMAS, director of the In- 
ternational Bureau of Labor, Geneva, 
Switzerland, arrived in this country on 
Dec. 12, and is now touring the prin- 
cipal cities of Canada and of the 
United States as far west as Chicago. 
He expects also to visit Havana. On 
Jan. 19 he will address the New York 
Conference of Business Paper Editors. 
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Dr. HERBERT CLARK EMERSON, 57 
years old, president of Springfield Hos- 
pital, war-time fuel administrator of 
Springfield, former member of the 
board of health and health physician of 
the city, an analytical and consulting 
chemist, died recently at his home. 


SPENCER B. NEWBERRY, president of 
the Sandusky Portland Cement Co., 
Sandusky, Ohio, died at Cleveland, 
Nov. 28, at the age of 65. 


JAMES REAVEY, for more than 20 
years assistant chemist for the San 
Francisco board of public works, died 
recently at the Morton Hospital, San 
Francisco. 


Peter D. TuHRopP, of Trenton, N. J., 
head of the Trent Rubber Co., the 
Eureka Flint & Spar Co. and a number 
of other prominent local companies, 
died at his residence recently from a 
stroke of paralysis. He is survived by 
his wife, a son, a daughter and three 
brothers. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 


A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 
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Facts and Figures of the Arsenic Shortage 


Government Estimates of Existing Stocks, Production and Manufac- 
turing Requirements—Causes of Present Shortage and Possible 
New Sources of Supply 


T THE conference of the producers 
4A. and users of arsenic held in New 
York, Dec. 13, George F. Loughlin, of 
the United States Geological Survey, 
gave a valuable report on the arsenic 
situation. According to the estimate of 
V. C. Heikes of the Salt Lake City 
office of the Survey, the production of 
refined and crude arsenic during the cur- 
rent year amounted to 10,947 short tons. 
The saies of crude arsenic amounted 
to 1,366 tons. All the crude arsenic 
sold was used in making sodium ar- 
senate, a weed killer, either at the place 
of manufacture or at places nearer the 
consumer. The production of refined 
white arsenic having a purity of 99.5 
per cent or more amounted to 9,581 
tons, valued at $1,486,000, or 7ic. a 
pound. The stocks of domestic arsenic 
on hand Oct. 1 were reported as 1,230 
tons, and the quantity to be made be- 
tween Oct. 1 and May 1, 1923, was 
estimated at 3,400 tons. 

Supplementing this report, C. R. 
DeLong, of the Tariff Commission, 
stated that during the first 9 months 
of 1922 the imports of all forms 
of arsenic into the United States 
amounted to 3,500 tons, of which 2,600 
tons was received prior to July 1. The 


difference, 900 tons, represents the pro- 
portion of imports which has not yet 
entered into consumption. Mr. DeLong 
also reported that late consular dis- 
patches from Japan indicated there 
were no stocks on hand and that cur- 
rent production, which is proceeding at 
a rate of 130 tons per month, is under 
contract until April, 1923. Nor were 
either Spain or Mexico in a position to 
furnish any appreciable quota of ar- 
senic, according to Mr. DeLong’s state- 
ment. 


DOMESTIC PRODUCERS 


Six Western smelting plants that 
handle copper and lead ores and are 
equipped with arsenic refineries made 


white arsenic, crude and refined, in 
1922. The American Smelting & Re- 


fining Co., which operates the plants at 
Globe, Colo., and Tacoma, Wash., re- 
ported the largest output. The Ana- 
conda Copper Mining Co. had some 
difficulty in getting sufficient labor to 
operate at greater capacity its ore- 
reduction plants at Anaconda, Mont., 
but reported the second largest output 
of refined arsenic and the largest out- 
put of unrefined arsenic. At the plant 
of the United States Smelting, Refining 
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“Chem. & Met.” Weighted 
Index of Chemical Prices 


Base 100 for 1913-14 
This week . 168.73 
ere ee 161.72 
December, 1921 .. é oe. oe 
December, 1920 bend 245 


April, 1918 (high).. 286 
April, 1921 (low).. 


The marked advance in this week's 


index resulted largely from the 25 
per cent increase in the price of 
methanol—from $1 to $1.23 per gal- 
lon, Other important commodities 
to show increases were ammonium 
sulphate, formaldehyde, aniline and 


linseed oil. 





& Mining Midvale, . Utah, the 
output consisted of refined white arse- 
nic, of which a normal quantity was 
sold. All the company’s crude material 
was worked up into sodium arsenite 
solution, many thousands of gallons of 
which was distributed to railroad com- 
panies for killing weeds on rights of 
way. This weed killer is also made in 
large quantities by the Chipman Chemi- 
cal Engineering Co., wnich purchases 
crude arsenic for shipment to several 
of its plants in Eastern and Western 
states. 
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WIDE FLUCTUATIONS IN PRICE 
But few commodities in the chemical 
market have shown as radical price 
variations as has been the case with 
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white arsenic. The fluctuations since 
1920 are shown in the accompanying 
chart. During 1922 the range has been 
from 6c. per pound in January to 154c. 
in December. In July the price was 
7%c. per pound, but in August it sud- 
denly jumped to 8}c., just as the manu- 
facturers of insecticides decided to buy, 
and it rose rapidly until December. The 
average price per pound to consumers, 
however, seems to have been between 
7 and 7§c., and the maximum price for 
wholesale lots is understood to have 
been 84c. Contracts were said to have 
been made in October for German and 
Japanese arsenic, to be delivered in 
November and December, at 94@10c. a 
pound, but dealers predict still higher 
prices at the beginning of the insecti- 
cide season next spring. Lead arsenate, 
as paste, was quoted at 8@l4c. a 
pound. Red arsenic was quoted at 12 
@13c. a pound, and the quotations on 
calcium arsenate ranged from 11 to 
20c. a pound and at the end of No- 
vember, 10 to 12c. was bid. Elemental 
arsenic was quoted at 17c. a pound. 


INCREASED CONSUMPTION INDICATED 


In 1922 about five times more lead 
arsenate was made than all the other 
arsenical compounds put together, in- 
cluding calcium arsenate, paris green 
and bordeaux mixture. The reports in- 
dicate, however, that during the period 
from Oct. 1, 1922, to May 1, 1923, the 
output of calcium arsenate will be 
larger and that of lead arsenate may 
be somewhat smaller than heretofore. 
The makers of plate glass bought their 
usual quantity of refined arsenic, about 
1,000 tons. 

The use of arsenic in the United 
States and abroad in weed-killing com- 
pounds has increased during the last 
year. In the Southern states the cot- 
ton boll weevil is being fought with cal- 
cium arsenate, of which about 8,000 
tons was distributed to the cotton 
growers in 1922. According to reports 
received at the Delta laboratory of the 
United States Department of Agricul- 
ture at Tallulah, La., no calcium arse- 
nate remained in the warehouses after 
September. Dr. B. R. Coad, in charge 
of that laboratory, reports that the de- 
mand for calcium arsenate in 1923 is 
expected to be twice as great as in 
1922. The use of arsenic as a larvacide 
in mosquito-control work is being ex- 
tended in the malarial region of the 
South. 

CAUSE OF SHORTAGE OF SUPPLY 

Though the unusually large demand 
for arsenical compounds for use as in- 
secticides is doubtless the principal 
cause of the shortage of arsenic, there 
are a number of other causes. Among 
these are the reduction in the quantity 
of copper ores treated at Anaconda, 
Mont., and at Tacoma, Wash., the 
small supply of arsenical dust from the 
lead smelters in Montana, Utah and 
Colorado, and the decrease in the im- 
ports from Canada, Japan and Mexico. 
The present demand for arsenic 
amounts to 12,000 short tons a year, 
whereas the supply available in 1921 
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from both domestic production and im- 
ports amounted to only 6,455 tons. 


SoME NEW DEVELOPMENTS 


The arsenic plants at smelting works 
in the United States have an annual 
producing capacity of 18,300 tons of 
white arsenic, but their actual output 
must depend largely on the plans of 
two smelting companies that contem- 
plate reducing ores and speiss directly 
for their content of arsenic. At Toulon, 
near Lovelock, Nev., arsenical ores 
were reported to have been success- 
fully treated and to have yielded some 
white arsenic in 1922. The owners of 
this plant expect that it will produce 
considerable arsenic in 1923. The 
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American Arsenic Co., at Gold Bar, 
Wash., was producing red arsenic 
(realgar) in commercial quantities in 
1922, according to a report from th« 
company’s engineer. The milling plant 
on the property has been equipped with 
a flotation unit and turns out over a 
ton of powdered realgar a day. The 
Salt Lake Insecticide Co. is erecting at 
Salt Lake City a plant for making 
arsenical compounds directly from ore. 
The owners estimate that the plant wil! 
make a daily output of about 15 tons 
of calcium arsenate. All the ore to be 
treated is to be mined at Gold Hill, 
Utah, from the largest known deposit 
of basic iron arsenate in the United 
States. 





Wood Chemicals Quoted at New High Levels 
in the New York Market 


A 25 Per Cent Advance on Methanol and a Corresponding Increase on 
Formaldehyde Feature an Otherwise Colorless Market 


RODUCERS of methanol announced 

another sharp advance in prices, 
due, it was stated, to higher producing 
costs in the face of an increasing de- 
mand. The new level represents the 
highest price of the year and shows a 
net gain of 62c. per gal. since January, 
1922. Along with the advance in alco- 
hol came a corresponding rise in for- 
maldehyde. Prices showed a gain of 
1gc. per lb. and brought the price up 
to the highest level of the year. The 
producers report a well sold up condi- 
tion at the works and all indications 
point to even a higher market before 
the turn of the year. 


HEAVY CHEMICALS SHOW FIRMNESS 


Trading, in general, was along mod- 
erately active lines, probably on ac- 
count of the approaching holiday sea- 
son and inventory period. Prices 
throughout the list, however, showed 
every sign of firmness, and leading pro- 
ducers were convinced that the new 
year will bring higher prices on many 
commodities. White powdered arsenic 
continued along former strong lines 
without any evident sign of relief. Spot 
supplies are very scarce and producers 
report they are heavily sold ahead 
through April and May, 1923. Im- 
ported material has been quite slow to 
arrive. Although barium chloride, 
prussiate, bichromates, permanganate 
of potash, oxalic acid and nitrite of 
soda have undergone very little change, 
prices are fractionally easier in several 
instances. The alkali market remained 
quotably unchanged during the interval. 


HIGH SPoTs IN THE MARKET 


Alcohol—Several large producers an- 
nounced a new increase in methanol. 
The 95 per cent product is quoted at 
$1.23@$1.25 per gal. in barrels, with 
97 per cent held around $1.25@$1.27 
per gal. Demand is very strong. De- 
natured and ethyl remain quotably un- 
changed. 

Arsenic—Round lots on spot are ex- 
ceedingly difficult to locate. Several 


odd-lot transactions were reported 
among second hands at 143@15c. per 
Ib. Goods afloat were heard around 
14fc. per lb. The two leading pro- 
ducers announced that their production 
was under contract at prices consider- 
ably less than 10c. 

Bichromate of Soda—Prices re- 
mained unaltered during the week at 
7&8@7Tic. per lb. on spot. Contracts for 
1923 were quoted around Tic. per lb. 
f.o.b. works. 

Carbonate of Potash—A slightly 
easier market prevailed in the calcined 
80-85 per cent material. Quotations 
ranged around 5%c. per lb. Hydrated 
80-85 per cent was somewhat firm at 
7e. per pound. 

Caustic Potash—Demand has slack- 
ened considerably and prices were frac- 
tionally lower on spot. Imported 88- 
92 per cent goods were quoted at $6.25 
per 100 lb. Shipments were at the 
same level. 

Caustic Soda—The export market 
showed signs of easing off, due to the 
lack of interest. Standard brand goods 
were held around $3.50@$3.60 per 100 
Ib. Domestic material continued quite 
firm at $3.75@$4 per 100 lb. ex-store. 
Producers quote contracts at $2.50 per 
100 lb., basis 48 per cent f.o.b. works, 
carload lots. Demand for contracts 
was reported very strong. 

Fluoride of Soda—Imported material 
was quoted down to 9c. per Ib. Lack 
of interest from consumers and compe- 
tition were directly accountable for the 
low figure. 

Formaldehyde—Large producers an- 
nounced a new price of 16c. per Ib. in 
carloads and 164c. per lb. for lesser. 
quantities f.o.b. works. Higher produc- 
ing costs were responsible for the lat- 
ter advance. Resale lots were around 
the market at l5c. per pound. 

Permanganate of Potash—An easicr 
tendency featured this market and 
prices were quoted down to lb5c. per |b. 
on spot. The general range was 
around 15@16c. per pound. 


Sal Ammoniac—Several sales for 
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white granular were recorded at 64c. 
per lb. on spot. Gray material con- 
tinued quite scarce at 84c. per lb. Do- 
mestic producers quote the white ma- 
terial at Tic. per lb. and the gray at 
Tic. per lb. f.o.b. works. 


CoAL-TAR PRODUCTS 


Coal-tar crudes and intermediates 
continued along moderately active lines 
and producers were very optimistic re- 
garding the general volume of business 
transacted. Spot supplies of toluol and 
benzol were practically inexistent and 
producers report a heavily sold up 
market. Manufacturers of cresylic acid 
reported material sold up as far ahead 
as March, 1923, and refused to quote 
for shipment. Phenol, aniline oil, beta 
naphthol and salicylic acid are showing 
considerable activity and prices con- 
tinued very steady. 





Prices Advance in Firm 
Market at St. Louis 


Volume of Business Slackening Off, 
However, as Inventory Season 
Approaches 


St. Louis, Mo., Dec. 14, 1922. 

Further advances in prices on a num- 
ber of the more important chemicals 
have taken place since our last report, 
and in general the market has main- 
tained the very firm tone which has 
prevailed for some time. The activity 
of the market is about the same as it 
was 2 weeks ago; however, a slacken- 
ing off in business would not prove at 
all surprising, as it is generally ex- 
pected at this time of the year which 
is influenced by the approach of the 
inventory season. 


ALKALIS KEENLY COMPETITIVE 


Keen competition for business has 
shown its effect in the alkali market 
by a decline in prices. Both caustic 
soda and soda ash have suffered a de- 
cline due to the too earnest desire for 
business on the part of the producers. 
Caustic soda is now being quoted at 
$3.90 for solid and $4.25 for flake in 
5-drum lots delivered to the consumers’ 
door. Only routine business is being 
done even at these low prices. Soda 
ash 58 per cent light in bags sells at 
$2.05 and barrels at $2.30 in 5-bbl. 
or bag quantities, delivered. Bicarbon- 
ate of soda is ho'ding firm at $2.25 
per 100 lb. and considerable trading is 
reported. Sal soda is in good demand 
and prices are firm at $1.65 per 100 Ib. 
in barrels. 


GENERAL AND SPECIAL CHEMICALS 


The heavy mineral acids are holding 
their own, and sulphuric acid particu- 
larly is quite active. Prices remain 
about the same. The demand for 
citrie acid is routine and supplies are 
more readily procurable. There is still 
a tremendous scarcity of white arsenic 
in this market. An advance in carbon 
tetrachloride has taken place since our 
last report and the demand is along 
routine lines. The copperas situation 
has eased a bit, but prices sti!] remain 


very firm. There has been no change 
in the cream of tartar and the tartaric 
acid situation since our last report. 
Glycerine contracts are being made now 
and one large producer is advising the 
trade that protected contracts for 3 
months are the most advantageous to 
the buyer at this time, since a decline 
in price is looked for within the next 
3 months. Some contracts have been 
made for 6 months on a flat basis of 
18c. with no protection against decline, 
but most business is for 3 months at 
184c. with protection. A good volume 
of business is being transacted. Yel- 
low prussiate of potash is still in the 
same tight position it was in a few 
weeks ago, and very little spot goods 
are available. Sulphur is very quiet. at 
present, with no price change and only 
routine business being transacted. The 
zine dust market has improved a great 
deal during the past 2 weeks. Zine 
sulphate is maintaining a very active 
position and prices remain unchanged, 
the market being very firm. 


OILS, NAVAL STORES AND PAINT 
MATERIALS 


Castor oil is moving in good volume 
and prices remain firm at 134c. in drums 
for No. 1 grade. Linseed oil has not 
changed in price and is still being 
quoted at $1 per gal. for single-barrel 
lots, and 92c. in 5-bbl. lots for the raw 
oil with the usual differential of 2c. per 
gal. for boiled over raw. Turpentine 
has suffered a further decline and is 
now quoted at $1.42 in 5-bbl. lots and 
$1.48 in single barrels. This is a de- 
cline of 10c. per gal. over quotations 
2 weeks ago. 

Barytes, blane fixe and whiting re- 
main firm and in good demand. No 
price changes have been reported. 
Zine oxide has been in active demand 
due to buyers trying to cover require- 
ments against an advance in price 
which is daily expected. Heavy buying 
in imported dry earth colors is re- 
ported. This, too, is due to an expected 
price advance that is sure to come with 
the advance in foreign exchange. 





Steady Market for Steel as 
Output Continues High 


December Production Shows Slight 
Increase Over November and Octo- 
ber—Steel Prices Unchanged 


PITTSBURGH, Dec. 15, 1922. 


Steel ingot production in November 
was at the same rate as in October, 
about 40,000,000 tons per annum. Thus 
far this month there seems to have 
been, on the whole, a slight increase. 
The current production is fully ab- 
sorbed. No steel is accumulating at 
mills and with better car supplies the 
relatively small tonnages accumulated 
some time ago are nearly all moved. 
It is normal for buyers to prefer ship- 
ments to be decreased in December on 
account of the annual inventory, but 
there is no evidence of any such desire 
this year. In the case of some com- 
modities a considerable portion of the 
current deliveries is at prices below 
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those now ruling, and if customers 
should request postponement of delivery 
in such cases the rejoinder of the mill 
would be a suggestion of cancellation. 

The finished steel market is quite 
steady on the whole. Pipe and wire 
mill products are not merely steady, 
they are strong, merchant pipe being at 
66 per cent basing discount, wire at 
2.45c. and nails at $2.70. Tin plate is 
firm, quantity differentials, from the 
basis price of $4.75, being smaller than 
usual. Sheets are fairly steady at 2.50c. 
for blue annealed, 3.35c. for black and 
4.35c. for galvanized. Here and there 
a mill may be shading slightly, but 
the market as a whole is quotable at the 
figures named. 

The Steel Corporaticn’s unfilled obli- 
gations decreased by 62,045 tons in 
November, against increases of 210,680 
tons in October and 741,502 tons in 
September. The bare figures do not 
reflect the trade condition. The show- 
ing for September and October was 
swelled by the heavy business done in 
rails and track fastenings for shipment 
to the middle of next year, while Novem- 
ber witnessed much heavier shipments, 
at about 81 per cent of capacity, against 
76 per cent for October and 67 per cent 
for September. Counting out rails and 
track materials, actual bookings were 
not much less in November than in 
either of the two months preceding. 


LOWER COKE PRICES 


Connellsville coke has continued to 
decline. Consumption has increased but 
little in the past few weeks. Production 
increased rather sharply until 2 or 3 
weeks ago, when it appeared that there 
was an excess and there were reports 
that merchant operators intended to 
curtail. This they do not seem to have 
done, however. In November produc- 
ers were making predictions that’ mar- 
ket prices would advance in December, 
because snowstorms and bad weather 
would slow down railroad movement, 
but the weather has not co-operated. 
Furnace coke, quotable a week ago at 
6.75@$7, a decline of 50c., is now down 
to the point of being easily obtainable 
at $6.50 if not at less, while foundry 
coke is off 50c., at $7@$7.50. There is 
little demand. Furnaces in general are 
covered to the end of the year, at con- 
siderably higher prices. 

There has been a small-sized buying 
movement in foundry iron in the past 
10 days, after an entirely one-sided 
market had existed for a long time. 
The decline at last went far enough 
to interest foundries in a moderate way, 
and there was partial covering of first 
quarter requirements by several impor- 
tant interests. Valley foundry iron 
went at $25 furnace. Both sellers and 
buyers felt that they were doing back- 
log business, sellers expecting their 
later sales to average up and buyers 
expecting their later purchases to aver- 
age down. There was little business 
done in basic. The market is quiet 
again, with bessemer at $27.50, basic 
at $25 and foundry at $25 to $26, f.o.b. 
valley furnaces, freight to Pittsburgh 
being $1.77. 
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General Chemicals 


Current Wholesale Prices in 


Acetic anhydride, 85 per cent Ib. 
Acetone Ib. 
Acid, acetic, 28 per cent.. 100 Ib. 
Acetic, 56 per cent 100 Ib. 
Acetic, glacial, 99} per cent, carboys, 
00 Ib 
Boric, crystals Ib 
Boric, powder Ib. 
Citric Ib. 
Hydrochloric, 18 deg 100 Ib 
Hydrochloric, 20 deg 100 Ib. 
Hydrofluoric, 52 per cent Ib. 
Lactic, 44 per cent tech........ Ib. 
Lactic, 22 per cent tech Ib. 
Muriatic, 20 deg. (see aainreeds 
Nitric, 40 « leg Ib. 
Nitric, 42 deg Ib. 
Oxalic, crystals Ib. 
Phosphoric, 50 per cent solution Ib 
Picric Ib. 
Pyrogallic, resublimed Ib. 
Sulphuric, 60 deg., tank cars ton 
Sulphuric, 60 deg., drums ton 
Sulphuric, 66 deg., tank cars ton 
Sulphuric, 66 deg., drums ton 
Sulphuric, 66 deg., carboys ton 
Sulphuric, fuming, 20 per cent (oleum) 
tank cars ton 
Sulphuric. fuming, 20 per cent (oleum) 
drums ton 
Sulphuric, fuming, 20 per cent (oleum) 
earboys ton 
Tannic, «’. 8S. P Ib. 
Tannic (tee - ) Ib. 
Tartaric, imported crystals. Ib. 
Tartaric acid, imported, powdered |b. 
Tartaric acid, domestic Ib. 
Tungstic, per lb. of WO Ib. 
Alcohol, ethyl (Cologne spirit) .. gal. 
Aleoho!, methy! (see methanol) 
Alcohol, denatured, 188 proof No.1 gal. 
Aleoho!, denatured, 188 proof No. 5 gal. 
Alum, ammonia, lump Ib. 
Alum, potash, lump Ib 
Alum, chrome lump Ib 
Aluminum sulphate, commercial 100 Ib 


Aluminum sulphate, iron free Ib 
Aqua ammonia, 26 deg., drums(750Ib.) Ib. 
Ammonia, anhydrous, cyl.( 100-150 1b.) Ib 


Ammonium carbonate, powder Ib. 
Ammonium nitrate Ib. 
Amylacetate tech gal. 
Arsenic, white, powdered Ib. 
Arsenic, red, powdered Ib 
Barium carbonate ton 
Barium chloride ton 
Barium dioxide (peroxide) Ib. 
Barium nitrate : 
Barium sulphate (precip.) (blanc fixe) Ib 
Blane fixe, dry Ib 
Blane fixe, pulp ton 
Bleaching powder 100 Ib 
Blue vitri I (see copper sulphate) 
Borax Ib. 
Brimstone (see sulphur, roll) 
Bromine Ib 
Calcium acetate =e 100 Ib 
Calcium carbide eee Ib. 
Calcium chloride, fused, lump. ton 
Caleium chloride oe me Ib 
Calcium peroxide : Ib. 
Caleium phosphate, tribasic Ib 
Camphor Ib. 
Carbon bisulphide Ib. 
Carbon tetrachloride, drums Ib 
Carbony! chloride, (phosgene Ib. 
Caustic potash (see potassium hydroxide 
Caustic soda (see sodium hydroxide)... 
Chalk, precip domestic, light lb 
Chalk, precip.—domestic, heavy Ib 
Chalk, precip.—imported, light Ib 
Chlorine, gas, liquid-cylinders (100 Ib.) Ib 
Chliorof ort Ib. 
Cobalt oxide Ib. 
Copper as ton 
Copper carbonate, green precipitate Ib 
Copper cyanide Ib 
Copper sulphate, crystals 100 Ib 
Cream of tartar Ib. 
Epsom salt (see magnesium sulphate). 
Ether, | S.P. 100 drums Ib 
Ethyl acetate com. 85° 
Ethyl acetate, pure (acetic ether, 98% 

to 100°; gal 
Formak ichyde, 40 per cent Ib 
Fullers earth, f.o.b. mines net ton 
Fullers earth imported powdered net ton 
Fuse oil, ref wa 
Fusel oil, crude gal. 
Glauber's salt (see sodium sulphate) 
Glycerine, ¢c.p. drums extra Ib. 
Iodine, resublimed Ib. 
Iron oxide, red Ib. 
Lead acetate, white crystals Ib. 
Lead arsenate, powd Ib. 
Lead nitrate Ib. 
Litharge ; Ib. 
Magnesium carbonate, technical. . Ib. 
Magnesium sulphate, U.S.P 100 Ib 
Magnesium sulphate, technical 100 Ib. 
Methanol, 95°, bbls gal. 


bbls 


Methanol, 97°,, 


Carlots 
F.o.b. N. ¥. 
$0.21 - $0.2ij 
3,50- 3.60 
7.00- 7.15 
14.00 — 14.25 
| eet * 
We lth 
90 - 1.00 
1.00- 1.10 
Pe” 
| ee 
05 - . 05) 
“05i- 053 
06- .06} 
13 13) 
07i- .08 
B- 2 
9 00 — 10.00 
12.00 — 14.00 
14.50 15.00 
19.00 — 20.00 
19.00 — 20.00 
22.00 — 22.50 
31.00 — 32.00 
.40- 45 
“"o3i- "1034 
03i- |034 
05- 05) 
1.50- 1.65 
02} 023 
06) 07} 
30- 30) 
09- .09) 
'06- 06) 
i5 - 154 
13 14 
75.00 — 77.00 
90.00 -— 92.00 
18- 18) 
08\- 08) 
04- 04) 
04- 04) 
45.00 — 55.00 
2.25- 2.35 
05i- "| 053 
27- (28 
3:50— 3.60 
‘045-043 
22.00 — 23.00 
01 01} 
07-073 
10- 10} 
‘O4i- 1044 
03}- .033 
044- 05 
05i- .06 
25.00 - 27 
20- .20} 
5.75 - 6.00 
is - 154 
16.00 — 17.00 
30.00 — 32.00 
18 - 18} 
09) 09 
07 - 074 
2.50-— 2.65 


New York Market 


Less Carlots 

F.o.b. N. Y. 
$0.39 — $0.41 
.21}- .22 
3.65- 4.00 
7.20- 7.50 
14.30 — 14.50 
12 - 13 
1ii- .12} 
50 - 52 
1.05=- 1.20 
1.20=— 1.40 
.1i- .12 
.1- 42 
.05}- . 06 
.06 - . 065 
06) - 07 
133 - 14} 
08}- 09 
23 - 27 
1.55— 1.65 
20.50 — 21.00 
23.00 — 24.00 
33.00 — 34.00 
.70 - .75 
46 - .50 

. 30}- 31 
31 - .32 
- . 
1.20- 1.30 
4.75 -— 4.95 
39 - 41 
.38 - .40 
04 - . 04} 

. 03i- 04 
054- 06 
1.70— 2.25 
.03 - . 034 
.07}- 08 
.30}- 31 
09;- .10 
06}- 07} 
2.35-— 2.60 
15}- . 153 
14}- 15 
78.00 — 80.00 
93.00 —100.00 
9 - .20 
09 - .09 

. 04}5- .04 
2.40 -— 3.50 
.06 - . 063 
28}- an 
3.65 -— 3.75 
.05 - 054 
23 50 — 27.00 
02 02} 
1.40- 1.56 
15 - 16 
95 - 96 
.07\- 08 
10}- 12 
.60 - .75 
06}- . 065 
35 - 38 
2.10- 2.40 
27.50 — 30.00 
21 - .22 
50 - 55 
6.10- 6.50 
.25}- . 26 
.3- 14 
.72- 75 
90 - 95 
15}- 16} 
3 00- 3.50 
200- 2.25 
18 18; 
4.50-— 4.60 
12 - 18 
12 - 12} 
18\- 19 
18 - 22 
09}- 10 
07;- 08 
2.70- 3.50 
1.20- 1.85 
1.23 -— 1.25 
Lae {0 





ED, voctecrsvedeeceeecen Ib. 
Nickel salt, ie cans 4 iad tnd beh eo on lb. 
Phogene (see carbony] chloride’. .... . 
Med line cece ctbeceseus . Ib. 
Phosphorus, yellow.................... Ib. 
Potassium bichromate..... . Ib. 
Potassium bromide, granular............ lb. 
Potassium carbonate, U. 8. P........... Ib’ 
Potassium carbonate, 80-85%. Ib. 
Potassiu'n chlorate powdered a: and: cry stals Ib. 
Potassium cyanide...................; Ib 
Potassium hydroxide (caustic potash).100 Ib. 
DE Mines cvcgseccvicsseset Ib. 
TOD GN. ccrvectsavcesccesese Ib. 
Potassium permanganate. .............. Ib. 
Potassium prussiate, red. her 
Potassium prussiate, yellow... Ib. 


Rochelle salts (see sodium tas tartrate) ; 
Salammoniac, white, granular et 


Salammoniac, gray, granular. o< 
Salsoda nah> eunenee 100 Ib 
A | SERS pa rOregey me 
Soda ash, light, 58 per cent flat, bags 
contract ‘ 10 
Soda ash, light, 58 per cent ‘flat, i 
resale 100 Ib 
Soda ash, dense, in bags, resale...... 100 Ib. 
Sodium acetate. = en Kees 
Sodium bicarbonate... . 100 Ib. 
I IED s chads ccusbeceevesss Ib. 
Sodium bisulphate (nitre ~~ 5 ° ton 
Sodium bisulphite powdered, l ade: Ib. 
ey GENES « see Gitnb aes e0s% bess ox b 
Sodium chloride long ton 
li) i. . thd bentine ate cadad 
EE ee ee ere 
Sodium hydroxide (caustic soda) solid, 
76 per cent flat, drums, contract... . 100 
Sodium hydroxide (caustic soda) solid, 
76% flat, drums, resale 
Sodium hydroxide (caustic soda), ground 
and flake, contra cts 100 
Sodium hydroxide (caustic soda) ground 
and flake, resale... .100 Ib 
Sodium hyposulphite bopatetuaengeee ccs Ib. 
Py MUNG Shs cebhdhesececeeessche< Ib. 
Sodium peroxide, powdered... Ib. 
Sodium phosphate, dibasic. . Ib. 
Sodium potassium tartrate (Rochelle salts) Ib. 
Sodium prussiate, yellow..... Ib. 
Sodium silicate, (40 deg. in drums)... .100 Ib. 
Sodium silicate, (60 deg. in drums) ....100 Ib. 


Sodium sulphate,crystals(glaubers salt) 100 Ibs. 


Sodium sulphide,fused,60-62 per cent(conc.) Ib. 


Sodium sulphite, crystals............... Ib. 
Strontiu:n nitrate, powdered............ Ib. 
Sulphur chloride, "yellow Dusted adh bie bee Ib. 
I, Cs boon ben cecden pieewews ton 
Sulphur dioxide, liquid, cylinders extra... Ib. 
Sulphur (sublimed). flour............ 100 Ib. 
Sulphur, roll (brimstone)............. 100 Ib. 
Tale —imported adwak ton 
Tale—domestie apemeegend Ree ton 
Tin bichloride.. ‘ sesatanee Ib. 
Ff ren eoeccevese Ib. 
Zine carbonate J cbevec coos Ib. 
Zine chloride, gran........... Seeceseces Ib. 
i 9.2 seeseabhtewbtedwens od ib. 
DCE Mic ctessee veeonebscenesks Ib. 
Zinc sulphate......... oonneeseneens 100 Ib 
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Carlots 
F.o.b. N.Y. 
$0 097- “(10 
"10 = °: 10) 
.053- .06 
.07}- .08 
6.25 - 6.50 
""06}- "1063 
= .154 
= 
*""065-" 1063 
08 - 08} 
1.20 - 1.40 
25.00 -27.00 
1.60 - 1.67 
1.75 — 1.80 
1.85 - 1.90 
07}- .07} 
1.75 - 1.85 
071- .073 
4.50 - 4.60 
044- 04} 
06;- .07 
12.00 -13 00 
19h- 21 
09 - .09) 
3.35 - 3.40 
3.50 - 3.60 
3.80 - 3.90 
4.00 — 4.15 
03 - 034 
08}- .09 
B- 
033- .04 
*Si- 130° 
1.25 - 1.30 
2.25 - 2.40 
a 
04)- .04} 
034- 035 
‘09}- 10 
04)- .05 
18.00 -20.00 
08 - .08} 
2:15 - 2.20 
30 00 -40 00 
18 00 -25.00 
10}-  . 103 
"4 - 4 
.07 - .074 
42- 144 
'074- 08 
2.75 - 3.00 


Coal-Tar Products 


NOTE—These prices are for original packages in large quantities f.o.b. N.Y:: 


I Gs 8 5.005 d0een nnneetetenebd Ib. 
I SI ion 5 nc 6 pence bersocccente aa Ib. 
pe EE ee ee Ib. 
Ges Css éceneedeececcecouseese es Ib. 
PD ass nena ANd bens oonckttnny tan Ib. 
Anthracene, 80% in drums (100 Ib.) . . Ib. 
Anthracene, 80%, imported in drums, ‘duty pe uid. Ib. 
Benzaldehyde ee AREER iy eee Ib. 
Benzene, pute, water-white, in drums (100 gal.)..... gal. 
Benzere, Tos in drums (100 pal.) pucednane ha csteaie gal. 
Benzene, 90%, in drums, resa gal. 
aa | SS eer ae a ee Ib. 
END DUNN wots cc ingetusccceccesceoeces Ib 
Benzoic acid, U ae Riera niuuveebbtedebenatasdee de Ib. 
Benzoate of ‘soda, EER PIE PREIS TIS Ib. 
Benzyl chloride, 95-97%, refined. ............esee-: Ib. 
oo) & Saar ears Te ae Ib. 
PEO «. onssteseceteviveseureees Ib. 
i Sn». «<4 seebenecunesecees bees Ib. 
Woe nian acita save ewdee sittwss Ib. 
Beta-naphthyla mine, technical...................- Ib. 
Et See ed th eed oe winaneae Ib. 
Cresol, U.S. P., in drums (100 Ib.)...... ~........- Ib. 
Ortho-cresol, ) ! — re Ib. 
Cresylic acid, 97-99%, straw color, in drums......... gal. 
Cresylic a 35-97°%,, dark, in drumis............... gal. 
Cresylic acid, 97%, resale. . gal. 
Dichlorbe gene. ne paeatnoatehe Nb 6 dmideenaed eos Ib. 
PO ES EO re 
it las Raat nie akc elsinmeaeet s Ib. 
Dinitrobenzene. Lobininenéiateaddakeven beeuwes Ib. 
eo. oe oi ceukebacceueee Ib. 
a carS dele waeaet adbecd dienes Ib. 
eet ne tn i canes oie t Ib. 
Si odin cutis anh teh tk sa tb ibee Ib. 
Dip oil, 25%, car lot<, in drums....... ..ceeeee-es al. 
Dipneny RR a a Re a's en IF Ty eh b. 
DAL Akh /Gitnlat hiss. eNaa abate bnedbaceseben Ib. 
Meta-phenylenediamine. .........ccccccccccccsecs Ib... 
nn, Ul = <0s.ciduecenescsensséee thet Ib. 
DINE RD 6 cea as one vetadeiubed Ib. 
Naphthalene crushed, in bDbls............-.......-+ Ib. 
Naphthalene, flake. lb. 





No. 25 


Less Carlets 
F.o.b. } 
$0.10 -$0. 10} 
‘7? aoe 
35- .40 
-30- 35} 
.10}- .10 
oleae ad 
——= 
-06}- .06 
.08)- (09 
.47- .50 
6.60 - 6.75 
3.55 - 3.65 
.07- .08 
-16- 17 
93 - 95 
.391- 40 
.07 = 07 
08j- .08: 
1.45 — 1.60 
2.00 - 2.25 
1.85 — 2.35 
1.95 - 2.40 
08 - 08) 
1.90 - 2.3¢ 
.08 = .08) 
4.65 -5.50 
-047- .053 
.07}- .07 
204- .25 
09}- i 
3.75 — 4.00 
3.65 — 4.00 
4.25 - 4.40 
4.40 — 4.60 
.034- .04 
09}- .09) 
3 (35 
.044- 04! 
.1- .2) 
ae 221 
1.35 - 1.50 
2.45 = 2.75 
1.00 - 1.40 
05 - 05 
.03}-  .043 
103- 12 
.053- .06 
.09 - .10 
2.50 - 3.15 
2.25 - 2.75 
-lb= wt 
43 - 45 
-4t-— . 15) 
.07}- .08 
45- .47 
08i- .08) 
3.05 - 3.30 


$0.95 — $1.00 
1.05 — 1,10 
.28 — 30 
.165— 17 
.244— .25 
75— 1.00 
.65 — .70 
1.35 — 1 40 
30 — 35 
.28 — 32 
37 — 40 
.65 — 90 
75 — 80 
72— Bp 
57 — .65 
2o— .27 
.20 — .23 
3.75 — 4.00 
55 — 60 
25 — 26 
1.00— 1.25 
75— .90 
4— 20 
18— 22 
60 — 65 
55 — 58 
1.00— 1 05 
.07 — .09 
50 — 60 
39— 41 
.20 — .22 
.22— .23 
w— 32 
3.4— . 36 
.22— 24 
25 — .30 
54 — .56 
75— . 80 
.95 — 1.00 
.08 — .10 
.95 — 1.10 
.05'— 05 
.06 — 06 
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Naphthalene, balls........ Sdedeosedacvevs seven $0.06;— $0.07 
Es, ibe sve vaesvceden boleeues Ib. 
Naphthionic acid, esate eubensencactecewsses UM 60 — 65 
i aaa UHeeuseesvonscceeseds: IM 10 — 12 
Nitro-naphthalene................. shuagvantedca a 30 — 35 
Nitro-toluene...... Si utbowisens sctdndheedsvestle I 5 — 17 
in a Eon 5 bb awaee dn and one bein Ib. 1.20— 1.30 
ns sk peeedecnswes re, * 2.25 — 2.30 
Ortho-dichlor-benzene. ..............0sse008 canna Oe 17 — = .20 
i cots a6 obs nneseengsonseetas pcan Te .85— .90 
No cceuaybvin’ duvedsessd ee * -12j3— «14 
EE Garant weusdudccs's boe0sebeeeses worn 14— .16 
i (RS. Ju os i vbeweseentenseows Ib. 1.15 — 1.20 
I GEE, 6.6 eke nce dudceseesenedewes Ib. 1.20— 1,25 
i on nd chespeseckeesecekobants Ib. 7 — .20 
cis coddnn tes codeddeedecetiatts Ib. 75— «.80 
ie ea ceawa cp aeragtbterebbeenhe Ib. 55 — .65 
Para-phenylenediamine. .............cceecccceeses Ib. 1.50— 1.55 
ee te edsecnd atbueee Ib. .85— .90) 
Phthalic enavatt ida tepedid vbrcsbucevecesneune Ib. .40— «.50 
Phenol, U. Ss 6666 a0's bt bve edie venabed ib. 34 — 35 
Pyridine, ae Sieiedeis csdenbineennenesdeeabee gal. 160— 1.75 
ES er ee ae gal. 140— 1.60 
i ens inetvadeeeéteoeensed sue lb. 1.50 — 1.55 
Resorcinol, pure........... hrteotieitetaritedens Ib. 2.00 — 2.10 
en ve Migpessecess: ‘ na > .— ‘ 
Salleye acid, teok., in bble.......cccccccccccccccs ’ — . 
ES I 6 inc k otensteakbasennn bein Ib. .40— .42 
Solvent naphtha, | we —— in drums, 100gal...... gal. 37 — 40 
Solvent naphtha, “crude, heavy, in drums, 100gal..... fe" .22— .24 
as. cu sbaveatcioens bans sss b. 20— _ =«.22 
, RR ean ar a ae ane arene pe Ib. 1.20 — 1.30 
TOGING, MREME. 06.22. cc cccccccccscccccecceces Ib. 30— «.35 
Tereens, Me GARE GOS... 22... cccccccccccccccccces gal. 35 — 37 
inner a eaniedesaeneen beans - 40— .43 
Xylidines, drums, 100 gal. ............0..eeeeeeeee ; 40— .45 
Xylene, pure, in drums. .... os .. gal. 45 — .50 
Xylene, pure, in tank cars......... ; .. gal. , es 
Xylene, commercial, in drums, 100 gal............. gal. 40— .42 
Xylene, commercial, in tank cars................+- gal. -30— .... 
Waxes 
Prices same as previous week 
Naval Stores 
All are f.0.b. New York unless otherwise stated, and are based on 
car’ lots. The oils in 50 gal. bbls., gross weight, 500 Ib. 
SE Rs « 6.0:0.60cn0cespaet AEE Py 280 Ib. $6.25 — .... 
i i kan ¢e when «steno bashes anand --. 280 Ib. 6.35 — .. 
EE es eckednteehase 6ateokewseenene'es 280 Ib. 6.45 — $7.00 
i ES cscs sndbeddesssseeeeber 280 Ib. 7.75 — 8.25 
— Ss Wis 06. 0%0044008senesees (unwenes 280 Ib. 6.25 —... 
ite of turpentine........ beessescesessoes GE 139 — 1.40 
ood turpentine, steam dist. eieteensbesteeads “Ee 1.35 — an 
Wood Canpenting, _ | aa Rear ae gal. - 2 eee 
i Cir Ci 2 cs csmiekieedcecsecesess EE  S606as — 6.00 
Tar,k In burned, bbl. (500 Ib.)................ ee ais — 12.50 
Mi Min. dctpadhebudidadnben sneeenee-s re — 11.00 
Cr Ci... c 50s oeenbnteesoseenees ee gal. 43 —..... 
es Ge SNS DUR... o.oo ccs penecwcenvesecess gal. . ore 
OS. freee gal. . Pre 
Pine: il, steam dist., sp.gr., 0.930-0.940. ......... 0... cece eee - gal, 90 
Pine «il, pure, dest. ie TR aS a a epee eben gal. . 85 
i 4. Oe ee ee rrr ree gal. . 46 
Pine tar oil, crude, sp.gr.1.025-1.035 tank cars f.0.b. Jacksonville, - 
RELA RS! RAI O A NBEO TY. Ee ae gal. : 
Pine tar oil, double ref., sp.gr. 0. — SU Ree gal. oan 
Pine tar, ref. es Ce 6 nn chen acns0ceneseses gal. .25 
Harc'wood oil, f.0.b. Mich., ny ———— gal. 125 
PE I Ola 6 6b 0cbencocdusaececoses sonceeeecees gal. -52 
Fertilizers 
Ammonium sulphate, f.a.s.,N.Y.,double bags... 100 Ib. 3.60 — 3.65 
NE a, BEL Wasvcnes cvccescsenvengts unit 4.60 —..... 
Bone, 3 and 50, ground, raw.................+. ton 42.00 — 44.00 
Fish scrap, dom., dried, f.o.b. works............ unit 3.10 — 3.20 
i 100 Ib. 2.475 — 2.50 
Tankage, high grade, f.o.b. 2 EIS. unit 4.50 — 4.60 
Phosphate rock, f.o.b. mines, Florida pebble, 
aie ei oe, hitiw ts eet bonnckesaees ton 3.50 — 4.00 
Tennessee, Ra nanllnntearett a aeeaaesiad ton 7.00 — 8.00 
Potassium muriate, 80 % fecseoensesessesecseccs. CB 35.75 — 38.50 
PateeGER GHRPORED. « «occ ccccccnccovcccocccoes unit Se = sien 
Crude Rubber 
Para—Upriver fine. .............. vay untaie ete Ib. $0. 25;— . 254 
DS pees eiwectestebsetece¢sares’s Ib. .17}— 17} 
Upriver caucho ball. . inbedivewhekseacke” 4 20;— ~=«=«. 20} 
Plantation—First latex crepe. ist negisteenn ned &i adie Ib. .27i— += .28 
Ribbed smoked sheets............-....-4-- . Ib. .27;-— . 28 
Brown crepe, thin, clean..................-. . Ib. .23— # .23} 
Bane s ob indeedndenenes4anee . .23— .234 
Oils 
VEGETABLE 
The following prices are f.o.b. New York for — lots. 
Castor oil, No. 3, in bbls.............-eeeeeees $0.12 — $0.12) 
Castor oil, AA, in bbls..... 0.0... cc cccececeees ib. 123 — .03 
China wood oil, in bbls.. aaineidnak ae -125 — = .123 
Coeonut oil, Ceylon grade, i in bbis. . —— 08} — . 08} 
Coconut oil, Cochin grade, in bbls. . Ib. 09 — . 093 
Corn oil, crude, . Ve S * 103 — Sg 103 
‘ottonseed oil. crude (f. 0. b. mill)... nee A > ben 
Cottonseed oil, summer yellow. ........ te Ta 10 — ,10}3 
Cottonseed oil, winter yellow.......... . Ib. at— 1} 
Linseed oil, raw, car lots (domestic) ee .+ gal. 90 — .91 
Linseed oil, raw, tank cars (domestic)........... gal. 86 — .87 
Linseed oil, boiled, in 5bbl — aoeeatia) sigees gal. 92 — .93 


oma , crude, tank cars (f.o.b. mill)......... Ib. 


Peanut al, SE EN cs ns Kb Cesbestedeees Ib. 
Rapeseed oil, refined in bbis................... gal. 
Rapeseed oil, blown, in bbis................... al. 
Soya bean oil (Manchurian), in bbls. N. Y. ..... fb. 
Soya bean oil, tank cars, f.o.b., Pacific coast... .. Ib. 
FISH 
Light pressed menhaden............. eeeseeves gal. 
White bleached menhaden................0.055 gal. 
i ee head eo ctnkeennenet-oss gal. 
Whale Oil, No. 1. crude, tanks, coast.......... Ib 


Miscellaneous Materials 
Asbestos, crude No. 1, f.o.b., Quebec, Canada...short ton 
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1.05 — 4.12 
.07); — .07) 
07 — .07} 
12 — 12) 
13} — 14 
7292— . 80 
86 — . 87 
.itb— ot 
09}; — 09) 
$0.60 — aes 
64 — 65 
68 — 69 
.06 — .06} 


Asbestos, shingle stock, f.o.b., Quebec, Canada..short ton 60 00 80 00 
Asbestos, cement stock, f.0.b., Quebec, Canada..short ton 15.00 - 17.00 
Barytes, ground, white, f.o.b. mills ; net ton 16 00 — 20.00 
Barytes, ground, = color (o>. eer 13.00 — 21.00 
Barytes, wenten f o.b. St. Louis....... net ton 23.00 — 24 00 
Barytes, crude "Lob. mines net ton 8.00 — 9.00 
=e Ib. .105 — 13 
China clay (kaolin) crude, f.0.b. mines, Georgia. .. net ton 6.00 — 8.90 
China clay (kaolin) washed, f.o.b Georgia. . .. het ton 8.00 — 9.00 
China clay (kaolin) powdered, f.o.b. Georgia. . .. net ton 14.00 — 20.00 
China clay (kaolin) crude f.o.b. Virginia points. net ton 8.00 12.00 
China clay (kaoli n)ground, f.o.b. Virginia points... net ton 13.00 - 20.00 
China clay (kaolin), imported, lump....... . net ton 14.00 20. 00 
China clay (kaolin), imported, eS. - .... Net ton 40.00 45.00 
Feldspar, No. | pottery grade..... ...... long ton 5.50 7. 00 
Feldspar, No. 2 pottery grade........ ..+e.s. long ton 4.00 5.50 
Feldspar, No. | soap grade.... ; long ton 7.00 7.50 
Feldspar, No. | Canadian, for mill....... longton 20 00 21,96 
Graphite, Ceylon lump, first quality, f.o.b. N.Y. bb. o6— 054 
Graphite, Ceylon chip... . , Ib, 04 .04 
Graphite, high grade am orphous ‘crude..... ton 35.00 50.00 
Kieselguhr, f.o.b. on Cal. ie per ton 40.00 
Kieselguhr, f.o.b. | = ~++.. per ton 50.00 55.00 

Magnesite, crude, hale California mines r ton 15.00 20.00 
Pumice stone, imported ‘ é fb. 03 ~—-- 05 
Pumice stone, domestic, lump... a ae . Ib. .05 .05 
Pumice stone, domestic, ground........... <a .06 - 07 
Shellac, orange fine. Ku ahdeats dkba bao ews ‘oo a . 76 77 
Shellac, orange superfine... ee Re . Ib. 78 79 
a ev ccceenaaceecsisensa Ib. aa .78 
Shellac, T. EE eet. Ib. .74 75 
Silica, glass sand, f.0.b. Indiana.. per ton 175 2.50 
Silica, sand blast material, f.o.b. Indiana.. per ton 2 50 5.00 
Silica, amorphous, 250 mesh, f.o.b. Ilinois.. . per ton 17 00 17.50 
Silica, building sand, f.o b. Pa....... . per ton 2 00 2.75 
Soapstone, coarse, f.0. b. Vermont......... ton 7.00 8.00 
Tale, 200 mesh, f.o.b. Vermont.. ae ton 7.00 12.00 
Tale, 200 mesh, f.o.b. Georgia.............. ton 7 50 12.00 
Tale, 200 mesh, f.o.b. Los Angeles......... ton 15.00 —- 17.00 

Ferro-Alloys 

Ferrotitanium, 15-18%, f.o.b. Niagara Falls, 

My Pa deAsbekklenenns tea ctndendee net ton $200.00 — $225.00 
Ferrochromium, per lb. of Cr contained, 

ee Is Mas ccc ccunesseusees Ib. a— WW 
Ferrochromium, per lb. of Cr “contained, 

Gy GRO, GIIIIIN, ono 6 cc pics crcegcivs Ib. 1ii— 412 
Ferromanganese, 78-82% Mn, Atlantic seaboard 

I teh di cdae as : gross ton 100.00 — 105.00 
Spiegeleiseri, 19-21% Mon. ...........-0e008: 7 ton 38.00 — 39.00 
Ferromolybdenum, 50-60, Mo, per Ib. of Mo , 2.00 — 2.25 
, S - Shar gross ton 38.00 — 40.00 
be coder secede dheaee ess gross ton 75.00 — 80.00 
UR tits Ka cnn wb cones dca anes gross ton 115.00 — 120.00 
Ferrotungsten, 70-80%, per Ib. of contained W Ib. 65 — 5 
Ferro-uranium, 35-50% of ¢ r lb.of U coptent Ib. 6.00— ...... 
Ferrovanadium, 30-40% per bk. of contained V. Ib. 3.50 — 4.00 

Ores and Semi-finished Products 
Prices remain quotably unchanged 


Non-Ferrous Metals 


All f.o.b. New York Unless Otherwise Stated 


Cents per Lb. 


ia th desebsdusécdscdvadabeeseessaaneas 14.00-14 125 
ey, Te Fe as a 0.0 66960 6860000.00060602060008 22.00 23.00 
Antimony, wholesale lots, Chinese and Japanese................ 6 40 
Es cnnnddesdebosnecescneceeeeceoeesesse 36.00 
Radin sd a dnwk 668 00644005 800 dRORSCESE EHS ® 39.00 
Nickel, electrolytic, resale. ......... banaueeeceseeese shisuuues 32.00-33,00 
Spee OR I ID, on. cc cc nccevcscbdccenncecenoess 36.00 
Monel metal, shot and blocks................. 8 REE Tah TS Nee 32 00 
DSI, MII oo tis cc od osesccessee aisha ip da ssw alae aah 35 00 
EEE LOR ee Tere errr e 38 00 
Tin, 5-ton lots, Straits..... bas ambesandnesesseedueiectdeendss 37.375 
Lead, New York, spot......... (Mithila sasannintessaniadeues 7.10 
RBs Wie Ds 5654-00600 09600.0060000600060000006008 6.90 
is Mi DU M6656 660Gnenedsedets005500esenensoeees 7.35 
NR, GOR y Bs Os ines inccccsvecsnncccsscccceos odeeeeceee 7.00 
OTHER METALS 
Silver Semmnasete Dinesece tien Hiehunbeeianses o2. $0.64 
CL se Si checees snksebetakteehectbkviwedes Ib. 15 
Bismuth » (500 Ib. lots) . phe deeknbed sseeedetentneeces Ib. 2.45 
SEs cies Che hget hs « annres es end0es4en0neeetes ~ . otf 3 
Magnesium, ingots, 99 per cent... .......6..seeeeeeee ‘ ‘a 
Puieen bdldda cbvbbdcwanetes beeewendsesenysdsens eet oz. $168.00 
ae aset ad ecinhedesdbadaeeanehisen on 240.00@275 00 
CO EES are ebbseudedeeseenerasanes Zz 60.00 
SR iadérsceccctsskhiane RE ES 75 Ib 71.00 
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Construction and 
Operation 


Alabama 


TARRANT Citry—The National Cast Iron 
Pipe Co. has tentative plans under way 
for the erection of an addition to its foun- 
dry, work to commence early in the coming 
year Arrangements are being perfected 
for an increase in capital from $500,000 
to $1,000,000 for general expansion. 


Arkansas 


LirrLe Rock—The Independence Mineral 
Co., A. G. McGill, president, has plans under 
way for the development of sperrylite ore 
properties in Independence County, where 
a tract of more than 100 acres of land 
has been secured. It is purposed to install 
a plant for the production of platinum. 
=: wr jerr is manager. 


. > 
California 

Los ANGELES—The Blue Tank Pipe Line 
& Refinery Co., Long Beach, has acquired 
a tract of about 15 acres of land at Wil- 
mington, Los Angeles harbor, as a site for 
the construction of a new refining plant, 
estimated to cost in excess of $750,000, with 
machinery The work will include an oil 
pipe line, pumping plants and a large tank 
farm 

SrockTON—The National Paper Products 
Co. has awarded a contract to the Davis- 
Heller-Pearce Co., Delta Bldg., for the erec- 
tion of an addition to its plant on Church 
St., near McDougall St., estimated to cost 
approximately $125,000, with equipment. 

TEHACHAPI—The Blue Diamond Materials 
Co. has arranged for the operation of a 
local limestone plant for raw material 
supply 

SACRAMENTO The Sacramento Pipe 
Works, Inc., R St., near 7th St., manufac- 
turer of wrought steel pipe, has plans in 
progress for the construction of a new 
plant in the vicinity of B and 16th Sts 
consisting of a number of buildings, with 
main structure, 150x230 ft 

SANTA ANA—The Shell Oil Co., 343 San- 
some St., San Francisco, is planning for the 
establishment of a new storage and dis- 
tributing plant on local site, to consist of a 
number of buildings, with capacity of 
100,000 bbl 


" ° 
Connecticut 

Norwicu—The local mill of the Ironsides 
Board Corp. has been acquired at public 
sale by James E. Smith, an official of the 
Chesapeake Paper Board Co., Woodall and 
Claggett Sts., Baltimore, Md., for a con- 
sideration said to be $195,000. The prop- 
erty includes paper mills, warehouses, 
mechanical buildings and other structures, 
ind will be remodeled and improved for a 
branch plant Additional equipment will be 
installed to replace certain machinery 
exempted from the sale 


Delaware 

WILMINGTON—J. E. Rhoades & Sons, 11th 
St. and the Baltimore & Ohio R.R., manu- 
facturers of leather products, have awarded 
t contract to J. A. Bader & Co., Lackey 
Bidg., for the erection of a 1-story addition 
to their tannery, totaling about 5,500 sq.ft 
of floor space 


Idaho 


LEWISTON—The city water department, 
E. G. Wagner, superintendent, has pre- 
liminary plans under way for the installa 
tion of a filtration plant at the municipal 
waterworks, to cost about $500,000, with 
equipment 


Illinois 
TAYLORVILLE—The Hopper Paper Co. will 
soon take bids for the erection of a 2-story 
1ddition, 80x160 ft., estimated to cost close 
to $65,000. Billingham & Webb, Press Bldg., 
Kalamazoo, Mich., are architects 


Cuicaco—The United States Industrial 
Alcohol Co 27 William St., New York, 


N. Y., has commenced improvements to the 
property at Archer and Western Aves., 
recently acquired for its local branch works, 
to include the erection of a number of build- 
ings, estimated to cost about $100,000. 
Eugene C. Acker & Associates, Chicago, are 
contractors. 

Cuicaco—The Advance Pattern & Foun- 
dry Co., 2734 West 36th Place, has super- 
structure work under way on a new 1- and 
2-story foundry addition, to cost approx- 
imately $50,000 


Indiana 
SHELBYVILLE — The Kennedy Paper Co. 
has plans under way for the erection of a 
new local plant, 1-story, 50x130 ft., and 
will break ground at an early date. Rubush 
& Hunter, American Central Life Bldg., 

Indianapolis, are architects. 


Kentucky 


LOUISVILLE—The J. F. Kurfees Paint Co., 
Market and Floyd Sts., has acquired prop- 
erty adjoining its plant, 61x200 ft. as_a 
site for the erection of a new 5-story addi- 
tion, estimated to cost approximately 
$200,000, with machinery. It is purposed 
to double the present capacity. 


Louisiana 

Monroe—The Sterling Gas Products Co., 
St. Louis, Mo., will commence the imme- 
diate erection of new carbon and gasoline 
plants, with complete refining facilities, 
estimated to cost in excess of $1,000,000, 
with machinery. The B. W. Rumberger 
Engineering Co., Monroe, is engineer and 
contractor. 


Maine 


PoRTLAND—Frank B. Converse & Co., 27 
South St., Boston, Mass., has acquired the 
tanning plant of the Casco Tanning Co., 
Forest Ave., Deering Park section, for a 
consideration said to be $150,000. The new 
owner plans for extensions and improve- 
ments, and will soon resume production at 
the tannery, operating in conjunction with 
its other such plants. 


Maryland 


BALTIMORE—The Holtite Mfg. Co., Warner 
and Ostend Sts.. manufacturer of rubber 
specialties, has filed plans for the erection of 
a l1-story and basement addition, 50x155 ft., 
estimated to cost about $15,000, exclusive 
of machinery 


Massachusetts 


MALDEN — Wadsworth, Howland & Co., 
139 Federal St., Boston, Mass., manufac- 
turer of paints, varnishes, etc., has super- 
structure work in progress on a new 5-story 
building at its local plant, 53x190 ft., and 
plans to occupy the structure at an éarly 
date. 


Michigan 

River Rovuce—tThe Ford Motor Co., High- 
land Park, Mich., will commence the imme- 
diate erection of its proposed new glass 
plant, with gas producer plant here, with 
main building 258x360 ft., estimated to 
cost approximately $1,500,000. The gen- 
eral contract has been awarded to the 
Everett Winters Co., Book Bldg., Detroit; 
Albert Kahn, 1000 Marquette Bldg., Detroit, 
is architect and engineer. The company 
is also considering the erection of a new 
cement plant at River Rouge, to cost in 
excess of $500,000. Albert Kahn is like- 
wise engineer for this structure. 

Monroge—The Monroe Paper Co. is con- 
sidering tentative plans for the rebuilding 
of the portion of its plant, destroyed by fire, 
Dec. 3, with loss estimated at $50,000. 

DetTroitmThe Charles B. Bohn Foundry 
Co., 733 Hart Avenue, manufacturer of 
brass, bronze and other metal castings, has 
plans under way for the erection of a new 
addition. Christian W. Brandt, 1114 Kresge 
Bldg., is architect. 


Minnesota 


HinBinc—The Oliver Iron Mining Co. is 
perfecting plans for enlargements in its 
local plants to cost in excess of $130,000, to 
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include the installation of a new crushing 
and screening plant at the Hull Rust mine, 
estimated to cost about $98,000, with ma- 
chinery; extensions and improvements in 
the crushing and screening plant at the 
Morris mine; mechanical buildings and 
shops. 


Nevada 
EvurEKA—The Eureka Smelting & Refin- 
ing Co. has plans under way for the con- 
struction of a new smelting plant, with 
capacity of about 2,500 tons per day. esti- 
mated to cost about $1,200,000. F. L. Torres 
is president. 


New Jersey 


PertH AmBoy — The United Lead Co., 
Maurer, has work nearing completion on a 
new i1-story plant addition at its local 
works, 300x300 ft., and plans to occupy the 
structure at an early date. 

NEWARK—J. H. Armitage & Sons, 240 
Thomas St., manufacturers of hatters’ 
glaze, etc., have filed plans for the erection 
of a new l1-story plant addition. Charles 
P. Baldwin, 45 Clinton Ste, ‘s architect. 


CHATHAM—The Franken Color Works. 
Inc., Summit Ave., is planning for the re- 
building of the portion of its plant recently 
destroyed by fire. An official estimate of 
loss has not been made. 


ELIZABETH — The Bullet Proof & Non- 
Shatterable Glass Corp., 47-55 South Sprin 
St., manufacturer of special laminate 
glass, has preliminary plans in progtfess for 
enlargements in its plant. A sale of stock 
is being arranged to carry out the work. 

Jersey Citry—The National Air Cell Co., 
Henderson St., manufacturer of asbestos 
products, will commence the immediate re- 
building of the portion of its plant recently 
destroyed by fire. 

PertH AmMBoy— Henry Maurer & Son, 
Maurer, near Perth Amboy, manufacturers 
of fire brick and other refractory products, 
has acquired a tract of property totaling 
about 10 acres in East Brunswick Town- 
ship, to be used in connection with expan- 
sion in operations. 

NEWARK—Fire recently destroyed a por- 
tion of the plant of the Fernando C. Mesa 
Co., Chancellor Ave. and Coit St., Irving- 
ton, manufacturer of electrical porcelain 
products, with loss estimated at about 
$70,000. 


New York 


Port RICHMOND—-The American Linseed 
Co., 297 4th Ave., New York, will soon 
take bids for the erection of a 2-story addi- 
tion to its local plart, 60x110 ft., estimated 
to cost about $30,000. 

New YorK—The Sterling Products Co., 
690 10th Ave., is concluding negotiations 
for the purchase of the plant and proper- 
ties of the Charles H. Phillips Chemical 
Co., 128 Pearl St., for a consideration said 
to be close to $5,000,000. The Sterling 
Company plans for the sale of stock issue 
of about the amount noted to finance the 
acquisition, including proposed extensions 
and improvements. 

BrooKLYN—Fire, Dec. 6, destroyed a _por- 
tion of the experimental laboratory of the 
Brooklyn Rapid Transit Co., 85 Clinton St.. 
at 500 Kent Ave., with loss approximating 
$10,000, including instruments, chemicals. 
oils, greases, etc. It will be rebuilt. 


DUNKIRK—The Atlas Steel Corp. is plan- 
ning for the immediate rebuilding of the 
portion of its plant recently damaged by 
fire, with loss estimated at about $12,000. 

BuFFALO — The Williams Gold Refining 
Co., 2978 Main St., has completed plans and 
will soon break ground for the erection 
of a 3-story addition, 22x50 ft., to be used 
as a factory and laboratory for refining 
and assaying. R. H. Williams is head. 

BROOKLYN — The Star Cork Co., 175-77 
North 9th St., has filed plans for extensions 
and improvements in its plant. 


North Carolina 


RoxBporo—The council is having plans 
prepared for the installation of a filtration 
plant at the municipal waterworks to cost 
about $75,000. Bids will be called during 
the coming spring. The Ludlow Engineer- 
ing Co., Wadlovia Bank Bldg., Winston- 
Salem, N. C., is engineer. 


Ohio 

ZANESVILLE — The Columbia Chemical 
Division of the Pittsburgh Plate Glass Co. 
Frick Bidg., has plans near completion for 
the construction of a few cement and chem- 
ical plant at White Cottage, about 7 miles 
from Zanesville. It will consist of 11 build- 
ings, 1- and 2-story, and is estimated to 
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cost in excess of $1,500,000, with machin- 
ery. The engineering department of the 
ompany, address noted, is in charge. 


Oregon 


PORTLAND—The Cascade China Co., Van- 
couver Ave., is planning for the erection of 
a 1-story addition to its pottery. 


Pennsylvania 


York HaveN—The Conewago Felt & 
Paper Co., recently organized under Mary- 
land laws with capital of $300,000, has 
preliminary plans in progress for the erec- 
tion of a new paper mill, with adjoining 
plant for the production of dry saturating 
felt for use in the production of prepared 
roofing, estimated to cost close to $100,000, 
including machinery. A site on Conewago 
Creek, about 1 mile from the city has been 
selected, and work will be commenced late 
in February. E. E. Brunner, president of 


the York Haven State Bank, heads the 
company. 
PHILADELPHIA—The Pennsylvania Brick 


& Tile Co. will commence the immediate 
erection of a new plant at the foot of 
Westmoreland St. and the Delaware River, 
for the manufacture of cement brick It 
will consist of a number of buildings, 
equipped for an initial output of 150,000 
bricks per day, with automatic machinery 
for conveying and handling. The works 
will include a chemical department for the 


production of an “accelerator” to insure 
rapid drying and production, and will be 
ready for service early in March. The esti- 


mated cost is placed at $100,000, exclusive 
of realty. Louis F. Drucker is president. 

St. Mary’s— The Elk Graphite Milling 
Co., recently organized by officials of the 
Speer Carbon Co., operating a local plant, 
as a subsidiary organization, has plans in 
progress for the erection of a new graphite 
works in the Rettger section. It is pro- 
posed to have the structure equipped, ready 
for service, early in the spring. 

JEANNETTE—The American Window Glass 
Co., Farmers’ Bank Bldg., Pittsburgh, plans 
for the immediate erection of a 1-story 
iddition to its local plant, comprising a 
second story on existing 1-story structure, 
to be used primarily as a cutting depart- 
ment and providing for the employment of 
about 180 additional operatives. It is 
expected to be ready for occupancy early 
in the spring. 

PHILADELPHIA—H. M. & C. B. Siner, 
Church and Tacony Sts., manufacturers of 


brick, will commence the immediate erec- 
tion of a new addition to their plant at 
Deveraux and Langdon Sts.,_ including 


power house. 

_ PHILADELPHIA — The North American 
Foundries Corp., now being organized, will 
soon take title to the plant of the Thurlow 
Steel Co., 4th St., Chester, recently acquired 
at a receiver’s sale for about $75,000. The 
works will be remodeled for a foundry for 
the manufacture of steel and semi-steel 
castings, and is expected to be ready for 
service early in February. Edwin H. Gack- 
enbach of Gackenbach & Co., Ine., Widener 
Bldg., investment securities, has purchased 
the plant for the new company and is inter- 
ested in the project. 

PHILADELPHIA—Fire, Dec. 7, damaged a 
portion of the plant of the Atlantic Refin- 
ing Co., Point Breeze, 33rd and Ritner Sts., 
manufacturer of refined oils. An official 
estimate of loss has not been made. 


_ LewistowN—The American Refractories 
Co.. Union Arcade, Pittsburgh, has made 
additional purchases of property in this sec- 
Uon, securing a total of 287 acres of land, 
to be used in connection with its proposed 


plant. 
Tennessee 


CHATTANOOGA — The Industrial Depart- 
ment of the local Chamber of Commerce, 
Henry Longley, secretary, is interested in 
a project for the establishment of a local 
graphite plant for the manufacture of lead 
pencils and other products. It is purposed 
to select a site at an early date. 


Texas 
\MARILLO—The United States Zine Co., 
120 Broadway, New York, has commenced 
Surveys for a new smelting plant on tract 


of about 40 acres of land near the city 
recently acquired, to be of 5-block type, 
and estimated to cost about $400,000. 


Pl ins for the structure are nearing comple- 
tion and ground will soon be broken. The 
smelter will be operated with natural gas. 
SAN ANTONIO—The San Antonio Portland 
Ce ment Co. has awarded a contract to the 
Elder Construction Co., San Antonio, for 
the erection of an addition to its mill at 
Cementville, near San Antonio. 
NacogpocHEs—The Yuba Oil Co. has ten- 
tative plans under consideration for addi- 
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tions in its local refining plant, recently 
acquired from the Carolina Oil Co., for a 
consideration in excess of $100,000, includ- 
= oil lands. The capacity of the refinery 
will be considerably increased. C. C. Chap- 
pell is manager. 


Virginia 
RoANOKE—The Nortenga Copper & Chem- 
ical Corp., 324 MacBain Blidg., recently 


organized, has acquired property in Chero- 
kee County, N. C., and plans for immediate 
development. It is purposed to construct 
a plant at an early date. The company 
is capitalized at $300,000. E. A. Schubert 
is president. 

NorFroLK—tThe Scott Terminal Corp. will 
commence the immediate erection of a new 
dehydration plant, in connection with stor- 
age terminal, 80x450 ft., estimated to cost 
about $375,000, including machinery. 


Washington 
FREEPORT—The Concrete Pipe Co., Kelso, 
is considering plans for the construction 
of a new plant in this vicinity, where large 
contracts for reinforced-concrete pipes have 
been secured. 


Capital Increases, Ete. 


THE INTERSTATE REFINERIES, INC., Kansas 
City, Mo., operating oil refineries, has filed 
notice of increase in capital from $52,500,000 
to $101,000,000 for general expansion. 

THE SCIENTIFIC CHEMICAL Co., 141 ‘West 
36th St., New York, N. Y., has arranged for 
an increase in capital from $100,000 to $3,- 
000,000 for proposed expansion. 

THE J. T. BAKER CHEMICAL Co., Phillips- 
burg, N. J., has filed notice of increase in 
capital from $150,000 to $500,000. 

THE WEST DISINFECTING Co., 411 5th Ave., 
New York, N. Y., has filed notice of increase 
in capital from $250,000 to $2,500,000. 

THE ACME CEMENT Corp., Catskill, N. Y., 
has arranged for an increase in capital 
from $1,350,000 to $2,800,000, for proposed 
expansion. 





THE WIiLcott O1L Co., Shreveport, La., 
has increased its capital to $150,000 for 


proposed expansion. 

THE THREE-IN-ONE OIL Co., Rahway. 
N..J., has filed notice of increase in capital 
from $100,000 to $1,000,000 for general 
expansion. The company specializes in 
lubricating oils. 

THE CHELSEA FIBRE MILLS, INc., 212 5th 
Ave., New York, N. Y., manufacturer of 
fibre products, has increased its capital 
from $2,000,000 to $2,600,000. 

THE GOSHEN RUBBER & Mra. Co., Goshen, 
Ind., has filed notice of dissolution under 
state laws. 

THE STANDARD OIL Co. oF KENTUCKY, 
Louisville, Ky., has called a special meeting 
of stockholders, Dec, 21, to arrange for an 
increase in capital from $12,000,000 to 
$17,500,000, a portion of the proceeds to 
be used for extensions. 

THE OSBORN PAPER Co., Goshen, Ind., has 
arranged for an increase in capital from 
$75,000 to $600,000 for proposed expansion. 

THE GLIDO OIL & CHEMICAL Co., Buffalo, 
N. Y., has filed notice of increase in capital 
from $25,000 to $75,000. 





New Companies 


THE NATIONAL GLass Co., INc., Bridge- 
port, Conn., has been incorporated with a 
capital of $50,000, to manufacture and deal 
in glass products, mirrors, etc. The incor- 
porators are Harry Schwartz and Mitchell 
L. Stone, 18 Highland Ave., Bridgeport. 

THE ACME ALUMINUM FouNDRY Co., 814 
West 75th St., Chicago, IIL, has been incor- 
porated with a capital of $15,000, to manu- 
facture aluminum, brass and other kindred 
metal castings. The incorporators are 
Harry L. Ferguson, Daniel J. Kelly and 
Robert C, Fingal. 

THE STANHOPE CHEMICAL Co., Brooklyn, 
N. Y., care of E. A. Deutschman, 44 Court 
St., Brooklyn, representative, has been in- 
corporated with a capital of $15,000, to 
manufacture chemicals and chemical by- 
products. The incorporators are ™ § 
Unger, M. Kempfer and M. L. Nathanson. 

THE FRIEDLANDER PAPER Co., New York, 
N. Y., care of Speiser & Speiser, 170 Broad- 
way, New York, representatives, has been 
incorporated with a capital of $30,000, to 
manufacture paper products. The incor- 
porators are B., L., and S. Friedman. 

THE BELL CREEK By-Propucts Co., Mont- 
gomery, W. Va., has been incorporated with 
a capital of $50,000, to manufacture petro- 
leum byproducts. The incorporators are 
F. E. Smart, J. E. Wilkerson and G. C 
Humphreys. 
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THe Kywoip Co., Grand Haven, Mich., 
has been incorporated with a capital of 
$100,000, to manufacture composition prod- 
ucts. The incorporators are C. R., R. R. 
and Lionel Heap, all of Grand Haven. 

THE AMERICAN WEEVIL EXTERMINATOR 
Co., Atlanta, Ga., care of the Corporation 
Service Co., Equitable Bldg., Wilmington, 
Del., representative, has been incorporated 
under Delaware laws with capital of $100,- 
000, to canufacture disinfectants, fungicides, 
chemicals, ete. The incorporators are H. G. 
Bickmore, Henry Eyers and H. K. Smith, 
Atlanta. 

THE ANCHOR OIL Co., Jersey City, N. J., 
care of the United States Corporation Co., 
15 Exchange Place, Jersey City, representa- 
tive, has been incorporated with a capital 
of $2,250,000, to manufacture petroleum 
products and byproducts. 


THE ISLAND RIVER FLUORSPAR Co., Prov- 
idence, Ky., has been organized under state 
laws to operate fluorspar properties and 
operate a commercial spar reduction plant. 
The incorporators are J. C. Cannaday. 8S. K 
Holland and Thomas O. Long, Providence. 

THE FEDERALOID CorP., Hoboken, N. J., 
has been incorporated with a capital of 
10,000 shares of stock, no par value, to 
manufacture celluloid and other composition 
products. The incorporators are Busmarch 
Cc. Moore, Abraham Lieberman and Richard 
W. Gutheil, 15 Newark St., Hoboken. The 
last noted represents the company. 

THE TENNESSEE RuBBER Co., Murfrees- 
boro, Tenn., has been incorporated with a 
capital of $25,000, to manufacture rubber 
products. The incorporators are W. 5S. 
Winn, Albert D. McKnight and James M. 
Butler, all of Murfreesboro. 

THE WHITE STAR CHEMICAL Co., New 
York, N. 4 care of W. J. Carey, 220 
Broadway, representative, has been incor- 
porated with a capital of $30,000, to manu- 
facture chemicals and chemical byproducts. 
The incorporators are H. K. Copeland and 


J. H. Ennis, Jr. 
THE CRESCENT TANNING Co., Boston, 
Mass., has been incorporated with a capital 


of 1,000 shares of stock, no par value, to 
manufacture leather products. Benjamin 
J. Kaplan, 209 Highland Ave., Winchester, 
Mass., is president and treasurer. 

THE OHIO PORTLAND CEMENT Co., care 
of the Corporation Service Co., Equitable 
Bldg., Wilmington, Del., representative, has 
been incorporated under Delaware laws, 
with capital of $3,000,000 to manufacture 
cement. 

THE CANTON REFRACTORIES Co., Canton, 
O.. has been incorporated with a capital 
of $15,000, to manufacture firebrick and 
other refractory products. The incorpora- 
tors are Frank E. Bamberger and Frank H. 
Haldeman, both of Canton. 

THE W. H. Gace GLUE Co., St. Louis, Mo., 
has been incorporated with a capital of 
$75,000, to manufacture glue and _ other 
adhesives. The incorporators are W. H., 
Cc. A. and L. F. Gage, all of St. Louis. 

THE Mipway City GLass Corp., Hunting- 
ton, W. Va., has been incorporated with 
a capital of $50,000, to manufacture glass 
products. The incorporators are B. W. 
Walton and R. Taylor Morris, Huntington ; 
and Daniel Howard, New Cumberland, 

Ja. 

THe CONTINENTAL CorK Co., Brooklyn, 
N. Y., care of W. N. Veceland, 150 Nassau 
St., New York, representative, has_ been 
incorporated with a capital of $35,000, to 
manufacture cork products. The incor- 
porators are D. Blois and S. A. Germino. 


J. B. CHAPPELL, INc., Philadelphia, Pa., 
care of Louis Freyling, Ridge and Conarroe 
Sts., Philadelphia, representative, is being 
organized under state laws to manufacture 
paints, oils, varnishes, etc. Application for 
a state charter will be made on Jan. 2. 
The company is headed by William H. Chap- 
pell and Walter Boshart. 

THE GENERAL SuPPLY & CHEMICAL Co., 
28 Woolverton St., Trenton, N. J., has been 
incorporated with a capital of $100,000, to 
manufacture chemicals, chemical byprod- 
ucts, etc. The incorporators are Henry M. 
Tobin and Barnard A. Leyson. 


THE Stick SHINE Co., care of the Colo- 


nial Charter Co., Ford Bldg., Wilmington, 
Del., representative, has been incorporated 
under Delaware laws with capital of 


$500,000, to manufacture chemicals and 
chemical byproducts. 

THE Lasco SHELLAC Co., Bush and Severn 
Sts., Baltimore, Md., has been incorporated 
with a capital of $100,000, to manufacture 
shellac, varnish, paints, etc. The incor- 
porators are Louls A. Stabler, H. Pierce 
Brawner and E. C, Frank. 

THE MASSEY OIL & REFINING Co., Scotts- 
ville, Ky., has been incorporated with a 
capital of $100,000, to manufacture refined 
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petroleum products. The incorporators are 
W. E. Massey, G. M. Gausch and E. E. 
Shephard 

Tue Empire Tire & Rusper Corr., Tren- 
ton, N. J., has been incorporated with a 
nominal capital of $10,000, to manufacture 
tires and rubber goods, succeeding the com- 
pany of the same name now operating a 
plant at North Clinton and Mulberry Sts. 
The incorporators are W. Holt Apgar, 36 
East State St., Trenton; William N. Cooper 
and Thomas H. Bradeley. 





Industrial Developments 


Cera Mic—Following a strike since Oct. 1 
for a wage increase of 7 per cent, general 
ware operative potters have agreed to re- 
turn to work at the former wage scale, and 
all chinaware plants at East Liverpool, O., 
Trenton, N. J., and other prominent pottery 
districts are reopening. At Trenton, eight 
plants are affected, giving employment to 
more than 1,500 workers, including the 
International Pottery Co., Maddock Pot- 
tery, Cook Pottery Co., Lenox, Inc., Mercer 
Pottery Co., Anchor Pottery Co., and two 
plants of the Greenwood China Co. 

Following a 2 months’ shut-down due 
to the operatives’ strike, the Atlas China 
“o Niles, O., has resumed manufacture, 
giving employment to about 250 men. Dur- 
ing the idle period the company has made 
repairs in the operating machinery and a 
number of plant improvements. 

Chinaware plants at Newell, W. Va., and 
vicinity are resuming production at full 
capacity following the termination of the 
strike of operatives. Orders on hand at 
the majority of the plants insure this basis 
of production for an indefinite period. 

Despite the strike of the sanitary ware 
pottery workers, a number of plants at 
Trenton, N. J., in this line are maintaining 
production, and a number are declaring 
for an open shop. The Thomas Maddock’'s 
Sons Co. is increasing production and is 
now giving employment to about 95v per 
cent of the regular working force. The 
Trenton Potteries Co. is also advancing 
manufacture, and has served notice that 
unless former employees return to their 
work at once new operatives will be installed 
in their places permanently. 

LSATHER—The Continental Leather Co. 
is increasing production to a full-capacity 
basis at its plants at Elkton, Va., and 
Bridesburg, Pa., following the destruction 
of its third tannery, at Augusta Springs, 
by fire on Dec. 2. The first two plants 
mentioned having been running under par- 
tial output and will now take care of the 
work of the Augusta Springs tannery until 
it is rebuilt 

Glazed kid plants at Wilmington, Del., 
ire increasing production and plan to add 
to the present working forces 

The Castle Kid Co., Camden, N. J., is 
1dvancing operations at its local plant and 
is now running on a basis of about 800 
lozen cabrettas and kids daily. 

O1.—The Sinclair Consolidated Oil Corp. 
has completed a new casinghead gasolin¢ 
plant at its properties in the Burbank field, 
Okla., and will place the unit in operation 
it once on a basis of 8,000 gal. per day. 

Refineries in the Wichita Falls, Tex., 
district, heretofore discontinuing operations 
in cold weather, are maintaining full pro- 
duction at the present time and expect to 
so operate for a number of weeks to come. 


The Pennok Oil Co., Tulsa, Okla., is 
increasing production at its properties. 

The White Eagle Oil & Refining Co., 
Wichita, Kan., is advancing production at 
its oil refinery and will give employment 
to a larger working force. 

IRON AND Streer—The Mahoning Valley 
Steel Co., Niles, O., has arranged for capac- 
ity production, and will run the entire 
8 mills at its plant for an indefinite period. 

The Empire Steel Co., Niles, O., has placed 
8 mills in service at its local plant and is 
adding to the working force 

\ number of companies are suspending 
blast-furnace operations in the Youngstown, 
©., district The Shenango Furnace Co 
has blown out its 200-ton unit, leaving 
only one of three furnaces of this company 
in operation. The Brier Hill Steel Co., has 
discontinued at its Tod furnace. 

The Woodward Iron Co., Woodward, Ala., 
is continuing capacity operations at its 
furnaces, and has placed one of the stacks 
on basic iron to supply heavy orders for 
this material recently received. 

The Falcon Steel Co., Niles, O., has placed 
another mill in operation at its local plant, 
making five such units now in service. 


The Donaldson Iron Co., Emaus, Pa., is 
continuing capacity production at its local 





works, and has recently advanced the wages 
of operatives 25 cents a day. 

The Sloss-Sheffield Steel & Iron Co., Bir- 
mingham, Ala., has blown in the fifth blast 
furnace at its plant, following a short 
shut-down for repairs. 

The Youngstown Sheet & Tube Co., 
Youngstown, O., has blown in its Hubbard 
furnace. The unit has been out of blast 
for a number of weeks past. It will run on 
basic iron, 

Following its proposed schedule, the 
Reading Iron Co., Reading, Pa., has re- 
sumed operations at its puddle mill at 
Birdsboro, Pa., following a suspension for 
about 2 years. Employment will be given 
to about 125 men. 

The Republic Steel & Iron Co., Youngs- 
town, O., is maintaining full operations at 
its local plant, with eight mills in service 
on the new side. 

The Slatington Rolling Mill Co., Slating- 
ton, Pa., has resumed operations at its 
plant, following a short suspension due to 
fuel shortage. 

MeTALs—The Anaconda Copper Mining 
Co., Butte, Mont., has resumed operations 
at its Berkeley property, giving employ- 
ment to about 400 men. 

The Davies & Thomas Foundry Co., 
Catasauqua, Pa., has resumed production 
at its plant, following about a week’s shut- 
down due to machinery breakage. 

The International Nickel Co. is main- 
taining capacity operations at its Port 
Colborne, Ont., refining plant. The rolling 
mills at Huntington, W. Va., are also run- 
ning under a heavy production schedule. 

The American Smelting & Refining Co. 
has adopted a capacity schedule at its 
East Helena, Mont., works for the first 
time in about 24 months. Employment is 
being given to close to 500 men. 


The United Verde Extension, Jerome, 
Ariz., is advancing production at its local 
plant. Since August the rate of increase 
in output has run from 250,000 to 300,000 
lb. of copper per month. 

MISCELLANEOUS—The Grasselli Chemical 
Co. has resumed operations at its plant at 
Terre Haute, Ind., following curtailment 
for a number of months past. Employment 
will be given to about 200 men at the pres- 
ent time, and this number will be increased 
at an early date. The company has adopted 
a rule to employ only American labor at 
the factory. 

The West Virginia Chemical Co. has 
resumed operations at its sulphuric acid 
plant at Fairmont, W. Va., on a full- 
capacity basis, following part-time produc- 
tion for a number of weeks past. Prac- 
tically all former employees are again at 
the works and it is expected to maintain 
the present schedule for an indefinite period. 





New Publications 


BOOKS 


PETROLEUM: WHERE AND How To FIND It. 
By Anthony Blum. 367 pages. Pub- 
lished by the Modern Mining Books Pub- 
lishing Co., Chicago. Price, $2. 

The author of this book is a geologist 
and petroleum engineer, who for “a third 
of a century” has been “engaged in the 
location, development and operation of 
mines, in working out oil-bearing geologic 
structure, locating oil wells, drilling and 
equipping them and in the production of 
petroleum.” He has had, therefore, an un- 
usual experiencd to draw on for the prepa- 
ration of this book, which purports to 
present the practical aspects of the oil 
business in a way that will interest the 
layman. The first part of the book deals 
with four general phases of petroleum— 
geologic, constructive, operative and com- 
mercial The purely business aspects are 
to be found in Part V, under the heading 
of “Fiscal Features.” 


THE BuREAU OF MINES: ITs History, Ac- 
TIVITIES AND ORGANIZATION. By Fred 
Wilbur Powell. Institute for Govern- 
mental Research, Service Monographs of 
the U. S. Government, No. 3. Published 
by D. Appleton & Co., New York. 

This is the third of a series prepared ac- 
cording to a uniform plan and in which will 
be described all of the principal services of 
the federal government. The purpose is to 
give, first, the history of the establishment 
and development of the service; second, its 
functions, described not in general terms, 
but by detailing its specific activities ; third, 
its organization for the handling of these 
activities; fourth, the character of its 
plant; fifth, a compilation of, or reference 
to, the laws and regulations governing its 
operations; sixth, financial statements 
showing its operations, expenditures and 
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other data for a period of years; anid 
fingily, a full bibliography of oe ti 
sources of information bearing on the sery- 
ice and its operations. These studies ar: 
wholly descriptive—no effort being mad: 
to discuss critically conditions and develop- 
ments within the service. The present 
volume of 162 pages is a very interestin 
story of the Bureau of Mines. 


A TEXTBOOK OF FIRE ASSAYING. By Ed- 
ward E. Bugbee. 254 pages. Published 
by John Wiley & Sons, Inc. Price, $3. 
The author states in his preface that 

this book is the outgrowth of a set of 
mimeographed notes prepared for use ir 
the course in fire assaying at the Massa 
chusetts Institute of Technology. While i: 
tended primarily as a college textbook, it 
is not entirely elementary in character and 
might well find its place in many industria 
laboratories. Written on the assumption 
that a course in fire assaying is the logica! 
place to introduce the study of metallurg) 
the author has laid special emphasis on all 
of the metallurgical principies involved 
such as the thermochemistry‘of the meta! 
and their oxides, the nature and physica 
constants of slags, the characteristics of 
refractories and fuels and the behavior 
and properties of metallic alloys. 


COLORIMETRIC ANALYSIS. By F. D. Snell. 
150 pages. Published by D. Van Nos- 
trand Co., New York. Price, $2. 


It was the endeavor of the author of 
this book to supply students and practical 
workers in colorimetrics with all of the 
important methods and tests which they ar: 
likely to meet with in their work. The firs 
chapters deal with the theory, apparatus 
and its use and the figuring of results. 
Important quantitative and qualitative de- 
terminations such as those for iron, coppe: 
carbon, lead, aluminum, nickel, chromiun 
cobalt, etc., form the subjects of the other 
chapters. 


Coming Meetings 
and Events 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE will hold a meeting Dec. 
26 to 30 in Boston, Mass. 

AMERICAN CERAMIC Sociery will hold its 
annual meeting in Pittsburgh, Pa., Feb. 12 
to 17, 1923. 

AMERICAN CHEMICAL SOCIETY will hold its 
spring meeting April 3 to 7, 1923, at New 
Haven Conn. 

AMERICAN ELECTROCHEMICAL SOCIETY will 
hold its spring meeting May 3, 4 and 5, 
4e38. at the Commodore Hotel, New York 

y. 

AMERICAN ENGINEERING COUNCIL, execu- 
tive organ of the Federated American Engi- 
neering Societies, will meet in Washington 
D. C., Jan. 11 and 12, 1923. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its an- 
nual meeting in New York City during the 
week of Feb. 19, 1923. 

AMERICAN SOCIETY FOR STEEL TREATING 
will hold its winter sectional meeting in 
+ = Angee Club, Chicago, Feb. 15 and 16, 

INTERNATIONAL CHAMBFR OF COMMERCE 
will hold its second general meeting in 
Rome, Italy, March 19-26, 1923. 

NATIONAL FOREIGN TRADE CoUNCIL will 
hold its annual conference April 25, 26 and 
27, 1923, in New Orleans, La. 

New JERSEY CHEMICAL Society holds 4 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

SocleTy oF INDUSTRIAL ENGINEERS, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati, April 18, 19 and 
20, 1923. The major subject will be “Man- 
agement Problems of the Smaller Plants 

The following meetings are scheduled 
to be held in Rumford Hall, Chemists 
Club, East 4ist St., New York City; 
Jan. 5 — American Chemical Society, res- 
ular meeting. Jan. 12—Society of Chem- 
ical Industry, Perkin Medal. Feb. 9—Amer- 
ican Electrochemical Society (in charge), 
Society of Chemical Industry, Société de 
Chimie Industrielle, American Chemical So- 
ciety, joint meeting. March 9—American 
Chemical Society, Nichols Medal. March 23 
—Society of hemical Industry, regular 
meeting. April 20—Society of Chemical In- 
dustry (in charge), American Electrochemi- 
eal Society, Société de Chimie Industrielle, 
American Chemical Society, joint meetine. 
May 4—American Chemical jiety, regu- 
lar meeting. May 11—Société de Chimie 
Industrielle (in charge), American Chem!- 
cal Society, American Electrochemical So- 
ciety, Society of Chemical Industry, joint 
meeting. May 18—Society of Chemical In- 
dustry, regular meeting. June 8—American 
Chemical Society, regular meeting. 
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Another successful application of 
Calorizing— 


The use of metal tubes in preheaters and recupera- 
tors has been made possible by treating the ordinary 
steel by the Calorizing process. These tubes installed 
in flues, waste heat chambers, checker work of re- 
generative furnaces, etc., preheat air for the burners. 


Calorizing— 
What it does— 


The process of calorizing drives 
Aluminum into metal surfaces so 
as to form on aluminum alloy. In 
use, this alloy develops an alumi- 
num oxide on the surfaces which 
immediately renders the tube re- 
sistant to the action of oxidizing, 
reducing or sulphur gases. 


Calorized tubes are good for appli- 
cations in temperatures up to 1700° 
Fahr. (bright orange heat), which 
means that the heating gases can be 
well in excess of 2000° Fahr. 

















Combustion is improved— 


Furnace capacities are increased because of 15% to 
20% quicker heats. 


Fuel is saved—tecords show savings of over 15%. 
Calorized tubes give rapid transfer of heat and do 
not lose this essential characteristic after long periods 
of use. 


Calorized tubes are low in first cost, are easy to 
replace and pay for themselves many times over in 
increased life. They are well suited to oil, gas, and 
powdered coal fired furnaces. Write today for some 
mighty interesting data. 


Calorizing Co. of Pittsburgh 
Oliver Building, Pittsburgh, Pa. 





25 Cents Per Copy 
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Shri Filt 
The many exclusive features inc 
the make-up of Shriver Filter Presses save time, 
labor and money. These advantages should 
make them the logical filter presses to use in 


your factory. 
Simple in construction, skillfully designed and always 


reliable, Shriver Presses once used are always used 
Send for catalogue, illustrating and describing the 
many exclusive advantages of Shriver Presses. 

T. SHRIVER & CO. 


808 Hamilton St., Harrison, N. J. 


The filter cloth used is just as important as the filter press. We are in a position 
to supply filter paper or filter cloth especially woven for filter press work, at very 
Ask us to quote on your filier cloth requirements. 
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“DRYERS 


DRYING MACHINERY 


FOR ALL MATERIALS 


PROCTOR & SCHWARTZ... 


PHILADELPHIA — PA 


























WYSOR APPARATUS 


Large Size 


Write for 
additional details, 
specif ying 
your requirements 


photography. 


PITTSBURGH OFFICE 
4048 Jenkins Arcade 


Wysor Polishing and 
Grinding Apparatus 


to prepare metallurgical specimens for 
microscopic examination and for micro- 


Small size supplied with or without 


EIMER & AMEND 


ESTABLISHED 1851 


Headquarters for Laboratory 
Apparatus and Chemicals 


MAIN OFFICES AND SHOW ROOMS 


NEW YORK CITY, 200 East 19th Street 


WASHINGTON, D. C. 
Suite 601, Evening Star Bldg 


Large and small size. 

















